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fertilizing constituents excreted 
BY TWO-YEAR-OLD STEERS 


By H. S. GBINDLET, H. W. MUMFORD, A. D. EMMETT, 

AND SLEETER BULL‘ 

This bulletin is one of a series^ reporting the findings of an inves- 
tljriitiun in regard to the effect of variations in the character and 
liiiHuint of feed consumed upon the uutritioif of steers. It gives the 
results relating to the fertilizing constituents of the excreta, includ- 
ing (1) the amounts of nitrogen, phosphorus, and organic matter cx- 
^ j'ctod, (2) the maimer of excretion, i, c., whether via the feces or the 
ui-itie. ariS (3) the commercial value of the fertilizing elements of the 
rxci'ota. 

Inasmuch as no bedding was used in tins experiment, its fertiliz- 
ing value is not considered in the general discussion of the j-esnits. 
It should be borne in mind, however, that ordinary bedding, such as 
straw, does contain considerable fertilizing value which should be 
added to the commercial value of the excreta proper. For a discussion 
of the manurial value of bedding the reader ia referred to other 
sources.'^ 


THE EXPERIMENT 


The Animals . — Tlie animals used were eight two-year-old high- 
cr;!(l(' Ilerefoi'd steers, grading as choice feeders and weighing from 
lo 1.000 pounds. These animals were selected from the same herd. 
From birth to the time of purchase they had been treated very much 
;iliko. During a period of about two months preliminary to the ex- 
periment they were kept in paved lots with access to open sheds, and 
(lui-ing the experiment proper, which lasted from May 27, 1908, to 
Febmary 10, 1909, a period of thirty-seven weeks, they were kept in 
'ligostioii and metabolism stalls. 

Iln firms and Feeds —Touring the first month of the period prelim- 
inary to the experiment the ration consisted of corn silage, clover hay, 
‘iiul alfalfa hay. At the beginning of the second month ground com 
'vas added to the ration, and the feeding of alfalfa was diseontiiuicd. 
l^nur days later the feeding of corn silage was discontinued. 


f ..,. ‘rithors take pleasure in acknowledging their great indelitedness to Pro- 
ONtrs L. I). q Allison for their generous and helpful cooperatior^ 

fi?pistance in the planning and conducting of this investigation. 

;N‘e 111. Agr. Exp. Sta. Bula. 172 and 197. 

SKv- Fertility and Permanent Agriculture, p. 541, et $eq. Tan 

. ’c. lertilizers and Crops, p. 301, et seq. 
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During the first twenty-two weeks of the experiment proper the ratio;, 
consisted of clover hay and ground corn, and during the last fiftd ,, 
weeks, of clover hay, ground com, and linseed oil meal. Half an oiui. c 
of salt, ^ven daily, was taken very consistently by all of the steers. 
Water also was given twice daily, and an exact record was kept of tlif 
amounts drunk. 

To determine the effect of variations in the proportions of roui:h- 
age to concentrates in the ration, and the effect of the introduction of 
linseed oil meal into the ration, the experiment was divided into five 
experimental periods. During the first experimental period the ration 
consisted of clover hay and ground corn in equal amounts by weight ; 
during the second, of one part of clover hay and three -pnrU of ground 
corn; during the third, of one part of clover hay and five parts of 
ground corn; and during the fourth and fifth, of one part of cIovim' 
hay, four parts of ground corn, and one part of linseed oil meal. Thus 
the proportion of concentrates was gradually increased up to the 
third experimental period, and then maintained constant to the end 
of the experiment. These changes are comparable to the changes 
often made in the proportions of roughage and concentrates in ordi- 
nary feeding practice. The first experimental period was five weeks 
in length; the second, third, and fourth, each six weeks in length; 
and the fifth, four weeks in length. The changes in the ration made 
from one test period to another were effected very gradually in trans- 
itional periods one of which immediately followed each experimental 
period. The first and third transitional periods were two weeks in 
length ; and the second and fourth, three weeks in length. 


Tahi.e 1. — Division of Experiment into Periods, and Ratios of Hay, (’orn 
AND Linseed Meal in Rations 


Experimental 

period 

Experimental 

weeks 

Number of weeks 
in period 

Ratio of hay to rorn 
to linseed meal 

1 

1-5 

5 

1:1:0 

2 i 

8-13 

6 

1:3:0 

3 1 

17-22 

6 

1:5:0 

4 

2.5-30 

6 

1:4:1 

5 

34-37 

4 

1:4:1 


To determine the effect of variations in the amount of feed enir 
sumed, the eight steel's were divided into four lots of two animals oaek 
and each lot was given thruout the experiment an amount of feed 
different from that received by the other lots. The lots were as siinikir 
as possible in regard to age, condition, and breeding. One lot vJis 
given just enough feed to maintain the weights of the steers about 
constant ; anoth^, as much as the steers would eat readily ; another, au 
amount of feed equal to the maintenance ration plus one-third of t c 
difference between tbe maintenance and the full-feed rations: am 
ftnotherj an amount equal to the maintenance ration plus two-thu s 
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the difference bete^f^een the maintenance and full-feed rations. Be- 
Miming with the 31st week, one steer each from the inaintenaiiee, the 
ue-third, and the two-thirds feed lots was gradually put on a full-feed 
r It ion and continued thus until the end of the experiment. 

The average daily gains of the different lots during the thirty- 
V von weeks of the experiment were as follows: maintenance lot, 0.76 
jxaind; one-third-feed lot, 1.28 pounds; two-thirds-feed lot, 1.76 
]..mids; and full-feed lot, 2,05 pounds. 

Equipment and Methods. — For a detailed description of the 
, -juipment and methods used in this investigation, see Bulletin 172 of 
I his station. In this connection, it will be sufficien t to state briefly the 
, ssi'ntials of the procedure. The feeds were thoroly mixed, analyzed, ‘ 
and weighed out to each steer. The refused feeds, or orts, were also 
mixed, and analyzed. Prom the data so obtained, the quanti- 
lies of organic matter, nitrogen, and phosphoznis consumed by each 
steer were calculated. The feces were weighed, mixed, and analyzed, 
niid the quantities of organic matter, nitrogen, and phosphorus ex- 
eretod via the intestines were calculated. The urine was weighed, 
(liixed, and analyzed, and the quantities of niti^ogcii and phosphorus 
excreted thru the kidneys were calculated. The details of the methods 
iisvd in the collection and sampling of the urine are given below since 
Hu y woi’c not reported in Bulletin 172. 

Collection and Sampling of Urine . — The weighing of the urine 
\v<is (lone at the end of the experimental day. After the total weight 
(»f thi.s twenty-four hour sample was obtained, the urine was stirred 
Ihoi'oly and one-fourth of the total amount was weighed off for the 
daily sample. The urine sample was transferred to a dry, thymolizod 
htdtle, provided with a cork stopper. The acidity or alkalinity of the 
urine to litmus was ascertained at the time of the sampling each day. 
I'he samples of urine and feces were taken to cold storage rooms 
and kept until the end of the experimental week. 

The samples of the urine were composited weekly. In doing 
tlii-s. the seven daily fractions for each steer were transferred to a 
largo pail and stirred thoroly until well mixed. Then two liters of 
tii(‘ i-diuposite sample was strained thru a 40-mesh sieve into a thymo- 
lized bottle. In this way hair or foreign matter that might be present 
^va.s laanovcd, but the normal sediment passed thru. The alkalinity or 
ii^'idity of the composite samples, the color of. the uidnes, the compar- 
-‘bvo amount of sediment, and the specific gravity, with the temper- 
<‘itur(‘. were all recorded. The samples were then ready for chemical 
^■xfiniiiiation. 

Clods of Analysis. — The methods of analysis used in this ex- 
pei’iiiicnt were essentially the same as the official methods given in tht 
J’cvisf d edition for 1908 of Bulletin 107 of the Bureau of Chemistry, 
^ d States Department of Agriculture. The total carbohydrates 
^u^ro d' tciTnined by difference. No determinations were made of the 
n-ud.- liber. 



A.MOl^NTS AND COMPOSITION OF FEEf»S CONSUMED 

T’ne total amounts of feeds consumed by each animal per poriorl 
arc given in Table 2; the average amounts of feeds consumed dailr 
per st('ci‘ per period are given in Table 3; and Table 4 shows tlw 
average cheinical composition of the feeds. For a more complete tlis- 
enssion of th(‘ feed consumption and composition, the reader is re- 
ferred to Bulleiiu 197 of this station. 


Table 2 , — Total Feed Consumed per Period 


(Results expressed in pounds) 


_ 

PiTiod 

\\'e;eks 

Ratio of 
hay to 
corn to 
linseed 
meal 

(3 over 
hay 

Ground 

corn 

Linseed 

meal 

Clover 

hay 

Ground 

com 

Linseed 

meal 

Maintenance Lot 




Steer 050 


Steer 656 

■ . 

1 

1-5 

1:1:0 

192 0 

192.0 


192.0 

192.6 


2 

8-13 

1:3:0 

95 8 

287.3 


95.6 

286.8 


3 

17-22 

1:5:0 

58 8 

294.0 


58.8 

294.0 


4 

25-30 

1:4:1 

58,2 

233.0 

58.2 

58.2 

233.0 

58 2 

rr 

34-37 

1:4:1 

81.7 

326.9 

81.7 

37.0 

147,8 

37.0 

Total* 

1-37 


027.4 

1791.0 

184.7 

577.4 

1589.5 

i;i3 3 





One-Third-Feed Lot 






Steer 006 

Steer 609 

1 

1-5 

1:1:0 

270.0 

270.0 


277.9 

277.9 


2 

8-13 

1:3:0 

153.4 

460.3 


160.0 

479.8 


3 

17-22 

1:5:0 

88.5 

442.4 


96.0 

480.2 


4 

25-30 

1:4:1 

84,0 

330.0 

84.0 

90.7 

362.9 

90.7 

;V* 

34-37 

1:4:1 

88.0 

354.4 

88.6 

60.5 

241.9 

00.5 

Total* : 

1-37 ! 


890 . 7 

2537.3 

230.3 

901.8 

2549.9 

214.3 




Two-Thirds-Feed Lot 




Steer 052* 

Steer 665 

1 

i 1-5 

1:1:0 

348.9 

348.9 


362.8 

362.8 


2 

1 8-13 

1:3:0 

210 . 1 

030,4 


224.7 

674,3 


3 

; 17-22 

1:5:0 

119,3 

596.4 


134.4 

672.0 


4 

25-30 

, 1:4:1 

109,8 

439 0 

109.8 

123.2 

492.8 

123. 2 

rr 

34-37 1 

1 1:4:1 

21.5 

86.1 

21.5 

84.0 

336.0 

84.0 

Total^ 

1-37 

1 . 

1079.6 

2981.3 

211.1 

1221.7 

3503 . 1 

294.1 


1 




Full-Feed Lot 







Steer 003' 



Steer 661 



1 

T-5 

1:1:0 ' 

408 . 4 

408.4 


444,1 

444.1 


2 

, 8-13 

1:3:0 ' 

241,3 

723.9 


283,6 

851.0 


3 

i 17 22 

1:I>:0 ' 

128,5 

042. 0 


144.8 

724.2 


4 

1 25-30 

1:4:1 

118.2 

472.8 

118.2 

155,7 

622.7 

155. < 

5 

! 34-37 

1 1:4:1 





105,2 

420.8 


Total* 

1-37 


1144,1 

3002.2 

145.2 1 1496.6 

4252.3 

372:1 


’ Reniovftil at end of 34tli week. "Removed at end of SOth week, 
"ftteers 050, and 652 were on full feed in this period. 
Riicliules feeds for transitional periods. 
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Table 6. — Average Feed Consumed Daily 


(Results expressed in pounds) 



Ratio of 

Clover 

Ground 

Linseed 

Clover 

Ground 

Linseed 


hay to 

hay 

corn 

meal 

hay 

corn 

meal 

1'- ' ; Weeks 

corn to 







•)i/l j 

linseed 



Maintenance Lot 




meal 







_ . - 


Steer 650 

Steer 656 

( 1-5 

1:1:0 

5.50 

5.50 


5,50 

5.50 


1 8-13 

1:3:0 

2.28 

6.84 


2.28 

6.83 


d i 17-22 

1:5:0 

1.40 

7.00 


1.40 

7.00 


1 1 25-30 

1:4:1 

1.39 

5.65 

i.39 

1.39 

5,55 

1.39 

.V ! 31-37 

1:4:1 

2.92 

11.67 

2.92 

1,32 

5.28 

1,32 

i ' 


One-Third-Feed Lot 

- 


Steer 666 

Steer 669 

1 : 1-5 

1:1:0 

7.71 

7.71 

.... 

7.94 

7.94 


J ; s-13 

1:3:0 

3.65 

10.96 

.... 

3.81 

11.42 


;! ; 17-22 

1:5:0 

2.11 

10.53 


2.29 

11.43 


1 i 25-30 

1 1:4:1 

2.00 

8.00 

2.66 

2.16 

8.64 

2. id 

5 ^ !jM-3^ 

L.l^ 

3.16 

12.66 

3.16 

2.16 

8.64 

2.16 

i 

i i 


Two-Thirds-Fced Ivot 





Steer 652 • 


Steer 665 


1 i 1-5 

1:1:0 ' 

9.97 

9.97 


10.37 

10.37 


2 i lS-13 

1:3:0 

5.00 

15.01 


5.35 

16.06 


;; i 17-22 

1:5:0 

2.84 

14.20 


3.20 

16.00 


1 : 25-30 

1:4:1 

2.61 

10.45 

iei 

2.93 

11.73 

2.93 

.V= I 34-37 

1:4:1 

3.07 

12.29 

3.07 

3.00 

12.00 

3 00 





Full-Feed J^ot 





Steer 663- 


Steer 661 


1 1 15 

1:1:0 , 

11.67 

11.67 


12.69 

12.69 


2 ' 8-13 

' 1:3:0 1 

5.75 

17.24 


6.75 

20.26 


3 ( ]7 22 

' 1:5:0 1 

3.06 

15.30 


3.45 

17.24 


1 25-30 

1:4:1 1 

2.81 

11.26 

2,81 

3.71 

14.83 

3'7i 

5 34-37 

1:4:1 1 




3 . 76 

15.03 

3 . 76 


'llciiiovcd at Olid of 34th. week. "Removed at end of 30th \ve<‘k.* 
'Sroers (ioO, and 652 were on fall feed in this period. 


Table 4, — Average Composition of Feeds 


(Results expressed in percent of fresh substance) 


i-rd 

Dry 

sub- 

stance 

Or- 1 

ganic 

matter 

: Crude 
! protein' 
(Nx ' 
6.25) j 

Total 
ear- i 
bohy- 
d rates 

Fat 

1 (ether 
ex- 
traet) 

Ash 

Total 

nitro- 

gen 

! Phos- 
j phorus 

if 111! id crtni ^ 

“stToo” 

85.82 

7.69 1 

T4T2r 

“3T93~ 

i 

'lT23lf 1 

O.W 

-uet'cd lucid . 

90.74 

85.32 

34.80 i 

43.72 

6.79 

5.42 j 

! 5.664 

0,869 

Fver liuv.. 

i 88.46 

83.07 

10.97 j 

69.75 

2 36 

1 5.39 , 

! 1.756 

0,153 


AilOUNTS AND COMPOSITION OF Fl5CES 

As would be expected, the amounts of feces excreted depended 
‘'‘U<rhly upon the amount of the ration consumed and upon the pro- 
of roughage in the ration (see Tables 5 and 6). However, 
^ta.s considerable variation in the amounts excreted by the steers 
Inc same lot in the same period. 
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Table 5.— Total Feces Excreted per Period 
(Results expressed in pounds) 


Period 


1 

2 

3 

4 
5 ' 

Total+ 


1 

2 

3 

4 
5 ^' 

TotaP 


Weeks 

Ratio of 
hay to 
com to 
linseed 
meal 

Maintenance Lot | 

One-Third-F eed I.<ot 

Steer 

650 

Steer 

656 

Steer 

666 

Ste<'r 

669 

\ 

8-13 

17-22 

25-30 

34-37 

1-37 

1:1:0 

1:3:0 

1:5:0 

1:4:1 

1:4:1 

721.45 

457.02 

344.52 

284,40 

555.36 

3066.19 

623 . 25 
468.78 
372.36 
336.96 
227.14 

2713. 39_ 

966.05 

848.28 

559.32 

515.76 

757.37 

1 4868.95 

1284,1.') 

927 6t) 
644.01 
581. 10 
373.49 

5155.09 


' 

1 IVo-Thirds-Feed lA)t 

I’ull.heed Lot, 



8teer 

6521 

Steer 

665 

Steer 

663-^ 

*Stc<d- 

661 

1-5 

8-13 

17-22 

25-30 

34-37 

1:1:0 

1599 . 95 

1583.45 

1824.253 

2156.'2.'> 

1 :3 :0 

1306.38 

1448,76 

1469.16 

2240.61 

1:5:0 

823.02 

1063.92 

918.66 

1323 24 

1:4:1 

802.32 

872.88 

698.82 

1177 74 

1:4:1 

155.17 

603.78 


802 0.') 

1-37 


6473.49 

7545.01 

6469,69 

10538.34 


'Kciiiove<l at end oi ^ 

nVeeks 3 4, and 5 only, includes transitional periods. 
*SteerR (i.W, G6(i, and 652 were on full feed in this period. 


Table 6.~Average Feces Excreted per Week 
(Results expressed in pounds)^ 



^Removed at end of 34 th 
’Weeks 3, 4, and 5 only. 
’Steers 650, 666, and 052 


week. 'Removed at end of 30th week. 
‘Includes transitional periods, 
were on full feed in this period. 



f’tBTlUIillNG CONSTITUEN^TS EXCBETEI) UV TwO-\'EAR-IJL« STEERS 


155 


With respect the percentages of water and organic iiiattcr 
the feces, the individual steers of the different lots were (piite siin- 
i, in the ^me period (see Table 7). In the cases of nitrogen and 
..spliorus, the variations of the different steers in the same period 
gi'oater. 


Table 7. — Chemical Composition of Feces 


(Kcsults expressed in percent of fresh substance) 


' Weeks 

Ratio of 
hay to 
corn to 
linseed 
meal 

Water 

Or; 

ganic 

matter 

Ni- 

trogen 

Phos- 

phor- 

us 

W^ater 

Or; 

ganic 

matter 

Ni- 

trogen 

Phos- 

phor- 

us 

Maintenance Lot 




Steer 650 ■ 


Steer 656 

! 1 d 

1:1:0 

85.32 

13,42 

0,478 

0.110 

83.82 

14.87 

0.488 

0.101 

S-13 

l:3.-0 

83.14 

15,40 

0,586 

0.189 

84.77 

14.08 

0.537 

0.101 

;; 17 22 

1:5:0 

80.53 

17.85 

0.643 

0.232 

82.52 

16.31 

0.596 

0.088 

j 25 30 

1:4:1 

78.66 

19.20 

0.755 

0.339 

82.11 

16.63 

0.620 

0.098 

5^ 34-37 ; 

1:4:1 

80.78 

17.65 

0.605 

0.238 

82.61 

15.81 

0.633 

0.100 

1 

One-Third Feed Lot 



Steer 666 

Steer 669 

1 1-0 

1:1:0 

84.66 

14.10 

0.458 

0.101 

86.12 

12.76 

0.384 

0.088 

2 S-13 

1:3:0 

82.75 

15.82 

0.476 

0.157 

82.68 

16.01 

0.434 

0.142 

3 J7-22 

1:5:0 

79.17 

19.28 

0.585 

0,213 

81.51 

16.94 

0.537 

0,209 

4 ^ 25 30 

1:4:1 

80.77 

17.47 

0.676 

0.265 

80.26 

17.94 

0.630 

0.294 

5' I 31-37 

1:4:1 

84.13 

14.44 

0.533 

0.217 

81.47 

16.81 

0.585 

0.281 


Two-Thirds-Feed hot 


1 


1 

Steer 6521 


1 Steer 665 

"5 1 

1:1:0 

86.321 

1 12.58 

0,405 

0,099, 

85.39 

13.52 

0.423, 

0.098 

;i:3 1 

1:3:0 , 

82.85| 

15,88 

0.450: 

0.136, 

81.59 

17.13 

0.4461 

0.146 

' 22 

1:5:0 

81. (K) 

16.85 

0.573j 

0.155| 

80.69 

' 17.93 

0.491 

0.180 

»-.30 

1:4:1 

81.761 

14.92 

0.571 

0.177 

79.47 

' 18.92i 

0,606 

0,254 

-37 

1:4:1 

83.85 

15.21 

0.540 

0.215 

80.69 

1 17.72, 

0.582 

0.240 


^ 




Full-Feed Lot 





i 

[ Steer 663‘^ j 

1 Steer 661 

a 

1:1:0 , 

85.61 

13.331 

0.412 

1 0.096, 

1 86.05, 

12.87, 

0.397 

0.093 

;-i3 1 

1:3:0 j 

82.37 

' 16.27| 

0.486 

0.145 

82.29| 

16..56| 

0.398 

0.119 

■- 22 i 

1:5:0 ; 

80.78 

; 17.91i 

0.530 

0.148' 

79.8;3i 

18.85, 

0.448 

0.148 


1:4:1 

81.39 

16.771 

0,611 

0.287, 

81.12, 

17.45, 

0.571 

0.207 

-:i7 , 

1:4:1 , 




1 

83.18i 

15.39: 

0.537 

0.220 


Ji(ni<»veii at end of 34i]i ^veok. ‘Rfmoved at cud of 30th week. 
'Stccjs GoO, G66, and 633 were on full feed in this period. 
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Tablk 8. — Average Chemical Composition of Feces 
(Results expressed in percent of fresh substance) 


Period 

Weeks 

Ratio of 
hay to 
corn to 
linseed 
meal 

Water 

' Organic 
i matter 

j Nitrogen 

PhosphuriH 

^ j 

1-5 

1:1:0 

85.41 

13 ."43" ' 

0.431 

1 ^.OOs ’ 

2 

8-13 1 

1:3:0 

82,80 

15.89 ' 

0.476 ! 

1 0.142 

a 

17-22 1 

1:5:0 

80.87 

17.74 ' 

0.550 ' 

i 0.172 

4 

25 30 ' 

1:4:1 

80.94 

17.41 

0.630 ' 

1 0.249 

5 

34-37 ' 

1:4:1 

1 82.39 

16.15 

0.574 ' 

1 0 216 


AMOUNTS AND (.'OMPOSITION OF URINE 

The weijrhts of the urine excreted and the pcreentajj^cs of total 
lutrogcn and jihosphorus in the urine arc given in Tables 0 to 11 
inclusive. In the case of the phosphorus determination, the icsults 
obtained were none too satisfactory ; which fact, along with the pivs- 
sure of pthcr duties, caused this work to be abandoned after Il)c 
thirteenth week. The results, so far as determined, are given in Tabic 
12. While not accurate, these results serve as an indication of tbc 
amounts of phosphorus present in the urine. The excretion of jilvis- 
phorus in the urine was very small except in case of Steer 656. ’wimst 
urine contained much more phosphorus than the urine of the otbi r 
steers. Further mention, is made of this fact later in the discussion. 


Table 9. — Total Urine Excreted per Period 
(Results expressed in pounds) 


Period 


1 

2 

3 

4 
5^ 

TotaP 


1 
2 

3 

4 
5* 

j-'oUP 

^Removed at end of 34tli week. ‘Removed at end of AOth week. 
Tntiludcs transitional periods. 

^Steers 650, 660, and 652 were on Ml feed in this period. 


r 

Ratio of 

— - — 




hay to 

Maintenance Lot 

One-Third- 

Weeks 

corn to 


i 



linseed 

Steer \ 

Steer 1 

Steer I 


i meal 

650 ) 

656 1 

666 i 

1-5 

1:1 ;U 

209.60 

419.35 

247 . 05 I 

8-13 

1:3:0 

295 , 86 

612.12 

361.32 

17 22 

1:5:0 

212.46 

260.70 

313,68 

25 30 

1:4:1 ' 

262,80 

292,50 

, 283,14 1 

34-37 

1:4:1 

207.27 

172.66 

258.25 1 

1-37 


1575.15 ! 

2306.48 

1977.19 1 


1 

j Two-Thirds-Fced Lot 

Fiill-Fc 



Steer 

j Steer 

Steer 



6521 

! 665 

663^ 

1-5 

» 1:1:0 

375.80 

327.45 

400.70 

8-13 

1:3:0 

567.24 

323.82 

501.84 

17-22 

1:5:0 

730.68 

315.60 

255.72 

25-30 

1:4:1 

588,66 

481.44 

522.30 

34-37 

1:4:1 

97.31 

. 330.81 


1-37 


3337.42 

1 2428.27 

2237.62 


Meor 

660 

658 74 
508 2tl 
3U 5S 
201-64 

27S2.0i)_ 


Steer 

661 

604.86 
412 62 
680.1(1 
410. U 

3422 
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Table 10.— Average Urine Excreted per Week 
(Results expressed in pounds) 


'ifl'Kl 

I Week.s 

Ratio of 
hay to 
corn to 
linseed 
meal 

Maintenance Lot 

One-Third-Feed Lot 

Steer 

650 

Steer 

656 

Steer 

666 

Steer 

669 


1-5 

1:1:0 

41.92 

83.87 

49,41 

62.01 


8-1 d 

1:3:0 

49.31 

102.02 

60.22 

109.79 

“ 

17-22 

1:5:0 

35,41 

43.45 

52.28 

84,70 


2.5-dO 

1:4:1 

43.80 

48.75 

47.19 

51.93 


;ii-37 

1:4:1 

51.82 

43.16 

64.56 

60,41 

Av.-r- 

i 1-37 


42.57 

03,96 

53.44 

75.19 




Two-Thirds- Peed Lot 

Full-Feed ]jOt 




Steer 

Steer 

Steer 

Steer 



1 I 

652* 

605 

663^ 

661 

1 

1-5 

* 1:1:0 ! 

75.16 

65.49 

80.14 

87,74 


8-13 

1:3 ;0 

94.54 

53.97 

83.64 

100.81 

r. 

■ 17-22 1 

1:5:0 

121 . 78 

52.60 

42.62 

68.77 

i 

^ 25-30 i 

1:4:1 

98.11 

80.24 

87.05 

313.35 

.V 

.\Vf‘r- 
aUc ‘ 

34-37 

1:4:1 

97.31 

82,70 


* 104.78 

1-37 


98.16 

65,63 

74.59 

92.51 


IN'DKIVO'I nt Ciul of ^^4th week. -Removed at end of .H()lh week. 
IiK'lihles transitional periods. 

Ste<*i> dotlj Odfi. and 6 o 2 were on full feed in this period. 


Table 11. — Total Nitrogen in Urine per Period 


(Exjiressod in percent of fresh urine) 


JO,) 

1 

1 

Weeks 1 

Ratio of , 
' hay to 
corn to 

Maintenance Lot 

I One-Third-Feed Lot 



linseed 

Steer 

Steer 

Steer 

! Steer 



meal 

650 

656 

666 

069 

1 

3 -5 

1:1:0 

0.788 

1 0.476 ' 

0.886 

0.806 

j 

8-13 

1:3:0 

0.774 

i 0.351 

0.963 

0,524 

M 

17-22 

1:5:0 

0.717 

! 0.608 

1.015 

0.502 

■t 

25-30 

1:4:1 

1.612 

1 1.557 

2,019 

2.190 

rr 

34-37 

1:4:1 

2.389 

1 1.815 

2,473 

2.412 



i 

Two-Thirds-Fecd Lot , 

[ Full-Feed Lot 




Steer 

Steer 

1 Steer 

Steer 




6521 

665 

063^ ; 

661 

1 

1-5 

i 1 :1 :0 

0,730 

0.847 

' 0.745 , 

0.735 

- 

8-13 

1:3:0 

. 0.707 

1,266 

; 0.937 ' 

0.820 


17-22 

1:5:0 i 

! 0.416 

1.2S2 

' 1.379 1 

0.965 

■1 

25-30 

1:4:1 ; 

! 1.283 

1,774 

1 1.855 i 

1.507 


34-37 

1:4:1 ! 

; 1.729 

1.968 

1 

1.893 


ai, 0 f 34 l]j ‘Removed at end of dOth week, 

and 652 were on full feed in this period. 
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Table 12. —Total Phosphorus in Urine per Period 
(Results expressed in percent of fresh urine) 


Pe- 
riod I 

Weeks 

Ratio of 
hay to 
corn to 
linseed i 
meal | 

Maintenance 

Lot 

_ i 

One-Third- 
Feed Lot 

Two-Third^ ^ 
Feed Lot j 

Full-] 

U 

1 

Steer 
650 ! 

Steer 

G56 

! Steer 
666 ' 

Steer 
6G9 ; 

Steer 
652 ! 

Steer 

665 

Steer 

663 

1 1 

I 1-5 


0.00:i0| 

0,0302 

0.00:i4' 

0.0028 

0.0026! 

0.0029 

0.0025i 

J2 

L8-13 

ly^Oj 

[Q.Q0a4 Q. 047210. 0Q36! 

0.0023 

0.002G! 

0.0038 

00301 


EXCRETION OF ORGANIC MATTER 

The proportion of the organic matter of the ration which may h{> 
recovered in the mailnre is of especial importance to the live-stock 
farmer who is attempting to establish a permanent system of soil fei‘- 
tility. Decomposing or decomposed organic matter in the soil not 
only acts as a source of plant food, but it also helps to make available 
some of the insoluble mineral plant food, (e. g., raw rock phosphate). 
Also, the presence of organic matter favorably influences the physical 
condition of the soil. 

An inspection of the data given in Tables 13 and 14 shows that, 
in general, the steers on the larger rations excreted a larger proi>oi‘- 
tion of organic matter than the steers on the smaller rations. 'Phis 
was undoubtedly due to the fact that the digestibility of the dry suf)- 
stance and cai’bohydrates in Period 1, when the ration was composed uf 
coni and clover hay in equal parts, varied inversely as the ainouiu.s 
of feeds consumed. Also in Period 2 there was an indication that 
the digestibility of the dry substance and carbohydrates varied in- 
versely with the amounts of feeds consumed.^ However, th(' diffoi-- 
enees in the percentages of organic matter excreted by the steers ut* tlio 
different lots during the same period were small and it seems justifi- 
able to take an average of them. Such averages are shovni in Tabic 
27. 

The percentage of organic matter excreted varied directly with 
the proportion of roughage in the ration, owing to the fact that tlic 
digestibility of the nutrients of the ration increased as the ratio et 
roughage to concentrates was varied from I to 1 to 1 to 5. hh’oni 
those results the following summarj^, relating to the pereenta^^^ 
organic matter recovered in the manure, can be made: In Tcrid 
1, an average of 33 percent of the organic matter consumed was I'o* 
covered in the feces; in Period 2, 28 percent; in Period 3, 24 ])crrcnti 
rin Period 4, 22 percent; in Period 5, 23 percent; and for the ciitoe 
thirty-seven weeks of the experiment, 26 percent. 


^TII. Agr. Exp. Sta. Bid. 172. 
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From the data* given in Table 15, it is apparent that in Penods 
1 aitd ') the amount of feed consumed had little influence upon the 
1 , rcoiitage of organic matter excreted. The data show further that 
vvlion clover hay, ground corn, and linseed meal were fed in the pro- 
.ui tions of 1 to 4 to 1, there was excreted in the manure from 22 to 31 
i.ri'coiit (or an average of 27 percent) as much organic matter as 
iviis t'ousumod in the farm-grawn feeds. 

Ill the case of the organic matter, the plant elaborates practically 
-i.v, ( iitiro content from the carbon dioxid of the air and of the water 
;u-,d other inorganic constituents of the soil, probably not drawing 
iip<m the organic matter of the soil to any appreciable extent. How- 
rwr. coincident 'with the elaboration of organic matter by the plant 
I Viitu the air and water, the organic matter of the soil is being broken 
dow n by natural agencies, such as the various chemical and biological 
aefidijs which are taking place in the soil. That is, the organic matter 
(ii‘ Tlic soil is continuously being depleted, and this depletion appar- 
ently takes place whether the soil is fallow or producing a crop. 

When farm products are fed to live stock on the farm rather than 
sold nway from the farm, about one-fourth of the organic matter built 
uji hy tlic plant from the carbon dioxid of the air and the water and 
ellicr iiioi-ganic constituents of the soil can be returned to the soil in 
s(H!t(‘ organic form, and the organic matter applied in the form of 
ifuiniirc may therefore be looked upon as clear gain over a systeni 
Ilf farming in which all the products of the soil are sold directly 
fioMi the farm. If one assumes that a considerable part of the 
stnvof. straw, etc., is also retunicd to the soil, as is usually the 
in live-stock fanning, the proportion of the organic matter 
I'f tlic rrop which can be returned to the soil may be incrcajsed to 
its much as one-half or two-thirds. The results of this experiment, 
iis well as actual good farming practice, indicate that the destruction 
(if crgniiic matter is not a serious proposition in live-stock farming. 

It i.s also of interest to compare the amount of organic matter 
V' im iicd to the farm when the corn and clover are fed to two-year-old 
f (‘little, with the amount returned by a system of farming where 
du- ('(ifii is sold and the clover is turned under as a green manure. 
Ih fei'i'iiig again to Table 14, it is seen in the case of the maintenance 
that in all periods except Periods 1 and 2 more organic matter 
‘‘"'dll have been returned to the soil by feeding the corn and clover 
tiiaii would have been returned to the soil if the corn had been sold 
the clover turned under as green manure. An average of the 
results for the eight steers shows that in Period 1, 68.16 percent as 
’■lui'h tn'ganic matter was recovered in the manure as was consumed in 
du- clover hay; in Period 2, 113.96 percent; in Period 3, 146.80 per- 
in Period 4, 136.38 percent; and in Period 5, 137.11 percent. 
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Ill the entire expeviment there was 108.18 percent as miieh orjfnnii- 
matter in the manure as would have been returned to the farm hv 
plowinj^ under the clover and selling oft* the corn. 

In this connection it may be noted that in good rotations in thr 
corn belt Avhcrc two crops of corn are secured in a four- or fiYo-yeai- 
rotation (e. g., coim, corn, oats, and clover; or corn, corn, oats, clovd*. 
and wheat), corn and clover hay are produced in approximatclv th< 
ratio of 1.5 to 2 parts of corn by weight, to 1 part of clover hay- a 
ratio not greatly different from the proportions in which these feeds 
were used hi Periods 1 and 2. In a three-year rotation (c. g., cm iL 
oats, and clover), corn and clover arc produced in about equal 
amounts, or in the same proportions as these feeds were used in Pcriotl 
I. Thus it is seen that in cither the four- or five-year rotation noted 
above, as much or more organic “matter could lie returned to the soil 
by feeding the corn and clover as wmuld be returned if the corn woiv 
sold and the clover turned under. In the three-year rotation noted 
above, about two-tbirds as much organic matter could be returned by 
feeding the corn and clover as by selling the corn and plowing nndor 
the clover. 

Of course the results of Periods 3, 4, and 5 arc of little piuctlcal 
valuD in this connection, unless the feeder purchases corn in addition 
to the amount produced on the farm or foods a part of his clover bay 
to other farm animals. Purchased feeds may add to the organic mat' 
ter, but only at the expense of the fertility of some other farm, ('oii- 
se(iuontly organic matter may be added in this manner to only a lim- 
ited extent 
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Table 13 .— Consumption and Excretion of Organic Matter 
(Results expressed in pounds per period) 


T ’ 

i Weeks 
rio'i j 

Ratio of 
hay to 
corn to 
linseed 
meal 

Total 

organic 

matter 

con- 

sumed 

Organic 

matter 

con- 

sumed 

from 

clover 

hay 

Total 
organic 
matter 
excreted 
in feces 

Total 

organic 

matter 

con- 

sumed 

Organic 

matter 

con- 

sumt'd 

from 

clover 

hay 

Total 
organic 
matter 
excreted 
in feces 





Maintenance Lot 






Steer 650 


Steer 656 

j 1-5 

1:1:0 

323.03 

157.431 96,64 

323 01 

157.43 

92.74 

2 8-13 

1:3:0 

324.18 

79,101 70.26 

323 71 

,78.94 

64.96 

17-22 

1:.5:0 

303.321 50.06 

61.43 

;503,32 

50.06 

60.57 

■1 2.5-30 

1:4:1 

298,23 

47.76 

54.60 

297.13 

47.76 

60.36 

34-37 

1:4:1 

411.39 

68,68 

97.77 

GO 

El 

31.10 

35.95 

Tr.t;,|>, 1-37 

.... 

2205.07 

521 . IS 

495,98 

1948,44 

479.65 

421.60 



1 

One-Third-Feed Lot 






Steer 666 


Steer 669 

1 15 

1:1 ;0 

452.75 

220.70 

135,41 

465.84 

227.16 

164.44 

2 8-13 

1:3:0 

519,46 

126 66 

134.19 

541.62 

132.11 

148.33 

;; : 17-22 

1:5:0 

456,37 

75,35 

107.70 

495,24 

81.73 

109.00 

1 2,5-30 

1:4:1 

430, 14 

68.94 

89.86 

464 , 54 

74.44 

106.05 

5‘ : 34-37 1 

1:4:1 i 

447.24 

74.48 

109.28 

305, :j3 

50.86 

64.99 

Tofal-:' 1-37 1 

.... i 

3162.07 

739.90 

769,24 

3110.33 

749,13 

806.15 

'^"^1 

' 1 

Two-Thirds-Feed Lot 




Steer 6521 


Steer 665 


1 1-5 

' 1:1:0 

585.09 

285.19 

200,69 

608.57 

296.55 

213.65 

2 8-13 

1 1:3:0 

711.03 

173.48 

207.27 

760.92 

185.53 

230.77 

3 17-22 

1 1:5:0 

610.19 

101,57 

138 60 

692,42 

114.43 

189.91 

4 25-30 

( 1:4:1 

563.02 

90,11 

119.01 

630,89 

101.11 

165.11 

5' 34-37 

i 1:4:1 

109.82 

18.07 

23.59 

424.08 

70.61 

111.11 

fot.-d'’ 1-37 

1 .... 

3623.24 

890.82 

948.92 

4258.87 

1014. S7 

1243.57 


I 1 



Full-Feed Jx)t 






Steer 663- 


Steer 661 


1 1-0 

i 1:1:0 

688,39 

333.83 

241 . 66 

744.71 

363 . 01 

277.51 

2 8-13 

i 1:3:0 

818,39 

199.24 

238.27 

962.34 

234,17 

372 , 06 

3 17-22 

i 1:5:0 

664.65 

109,40 

164,14 

748,97 

123.28 

248,92 

4 25-30 

i 1:4:1 

606 73« 

97.01 

117.49 

797.15 

127.78 

205.77 

5 34-37 

i 1'4:1 




546 16 

88 43 

323 26 

1-37 

1 

L-- 

3651.55 

950.40 

1014.45 

5212,46 

1243.23 

1686.91 


4i('tiiiiv(‘il at end of 31tli week. "Removed at end of SOth week, 
dnritides transitional periods. 

‘iiteersi 650, 666, and 652 were on full feed in this period. 
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Table 14.— Excretion of Organic Matter 
(Ilesults expressed in percent of total organic matter consumed and in percent of 
- organic matter of hay) 


Period 

Weeks 

Ratio of 
hay to 
corn to 
linseed 
meal 

Percent of 
total 
organic 
matter 
excreted 
in feces 

Percent of 
organic 
matter 
of clover 
hay 

excreted 
in feces 

Percent of 
total 
organic 
matter 
excreted 
in feces 

Percent of 
organic 
matter 
of clover 
hay 

excreted 
in feces 

1 

2 

3 

4 

5^ 

Total* 



Maintenance Lot 

1-3 

8-13 

17-22 

25-30 

34-37 

'1-37 

1:1:0 

1:3:0 

1:5:0 

1:4:1 

1:4:1 

.... ! 

Steer 650 

Steer 656 

29.92 
21.67 
20.25 
18.31 
23.77 ! 

22.49 

61.39 

88.82 

122.71 

114.32 

142.36 

95.10 

28.71 

20.38 

19.97 

20.31 

19.48 

21.64 

58.91 

82.29 

120.99 

1 126. :i8 

115.59 

87.90 




1 One-Third-Peed Lot 




1 Steer 666 ; 

1 Steer 669 

1 

1-5 

1:1:0 

29.91 

61.35 

35.30 

72.30 

2 ' 

8-13 

1:3:0 

25,83 

105.95 

27.39 

112.28 

3 

17-22 

1:5:0 

23.60 

142.93 

22.01 

133.37 

4 

25-30 

1:4:1 

20.89 

130.35 

22.83 

142 46 

5‘ 

34-37 

1:4:1 

24.43 

146.72 

21.29 

127.78 

Total-' 

i 1-37 


24.33 

103.97 

25.92 

107.61 


1 ! 

[ Two-Thirds- Feed Ijot 




1 Steer 652' 

1 Steer 665 _ 

1 

1-5 

1:1:0 

34.30 

70.37 

35.11 

72.05 

2 

8-13 

1:3:0 

29.75 

119.48 

30.33 

124 38 

3 

17-22 

1:5:0 

22.71 

136.46 

27.43 

165.% 

4 

25-30 

1:4:1 

21 14 

132.07 

26.17 

16;i.30 

5* 

34-17 

1:4:1 

21.48 

130,65 

26.20 

157.36 

Total'-' 

1-37 


26.19 

105.81 

29.20 

122.53 




1 . __ 

Fiill-Peed Lot 






1 Steer 663’-^ 

j Steer 661 

1 

1-5 

1:1:0 

35.11 

72.39 

37.27 

7u. w 

2 

8-13 

1:3:0 

29.11 

119.59 

38.66 

158 SS 

3 

17-22 

1:5^1 

24,70 

-150 .-04 

33.24 

201.01 

4 

25-30 

1:4:1 

19.36 

121.11 

25.81 

161.03 

5 

34-37 

1:4:1 



22.57 

1.39.30 

Total-' 

1-37 


27.78 

106.74 

32.36 



Tlcmoved at end of S4th ^veek. ‘Removed at end of HOth. "week. 


TncUules tvansitioiiKl periods, 

‘Steers 650; 666; and 652 v^ere on full feed in this period. 
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f\BLE 15 .— Organic uSattbr Consumed from Farm-Grown Feeds and Organic 
Mapter Excreted in the Feces 


(Results expressed in pounds and in percent per period) 


IS'riod 


Maintenance Ix)t 



[ Steer 650 

( Steer 656 


lbs. 

lbs. 

percent 

lbs. 

lbs. 

percent 

4 

248.57 

54.60 

21.97 

247.47 

60.36 

24.39 

r)’ 

341.68 

97.77 

28.61 

153.00 

35.95 

23.50 



One-Third-Feed Lot 




Steer 666 j 

Steer 669 

4 

358.47 

89.86 

25.07 

387.15 

106.05 1 

1 27.39 


371.65 

109.28 

29.40 

253.71 

G4.9‘9 1 

' 25.62 


Two-Third s-Feed Lot 


4 

1 Steer 652^ 

1 Steer 665 

469.34 

91.48 

119.01 
23.59 , 

25.36 
25.79 1 

525.78 

352.41 

165.11 

111.11 V 

31.40 

31.53 


Ihill-Fced Lot 

4 

5 

1 Steer 663* 

1 Steer 061 

505.88 

117.49 

! 24.22 1 

1 664.31 1 
! 456.40 

205.77 

123.26 

30,97 
27.01 • 


"I'll is colunm expresses the total organic matter excreted in percentage of 
ilic orgiiiiic matter consumed from the farm-grown feeds of the ration. 

•Steens 650, 666, and 652 were on full feed in this period, 

'Renioved at end of 34th week. ^Removed at end of 30th week. 


Organic 
matter 
consumed 
from farm- 
grown 
feeds 


Total 
organic 
matter 
excreted 
in feces 


Percent 
excreted 
in feces^ 


Organic , 
matter 
consumed 
|from farm- 
grown 
feed.s 


Total 
organic 
matter 
excreted 
in feces 


Percent 
excreted 
in feces^ 


FxXCRETION OF NITROGEN 

Inasmuch as nitrogen is one of the essential fertilizing elements 
ill which the soil is often deficient, and as the ordinary farm ration 
iisualiy contains a considerable amount of this element, largely in 
the fonn of proteins and their derivatives, it is not only of scientific 
iiitcro.st but also of practical importance to study the amounts of 
liitfdgon excreted by farm animals and the manner in which it is 
excreted. 

All animals require the element nitrogen. However, an animal 
eaiiiiot utilize free nitrogen as it exists in the air, nor nitrogen in 
inuj'gainc fonns. As a matter of fact, the animal organism utilizes 
iiilrugen only when it is in organic combination in the form of com- 
plex suUstances known as proteins, and to some extent in the form 
('t the derivatives of the proteins. Thus in practice the proteins must 
suj)])liod in the food. However, before the food proteins can be 
by the animal as a source of nitrogen, they must undergo 
thy'estioii, a process by which the digestive agents change into forms 
Hhich are soluble, diffusible, and available to the tissues, such portions 
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of the feed as are capable of such changes in the digestive tract. Thus 
only a pai't of the nitrogen of the food is digested and absorbed, Tlu- 
other part, including various excretory substances from the body 
usually amounts to from 25 to 75 percent of the total nitrogen of 
the food, and is excreted in the feces. The nitrogen of the feces mav 
be used as plant food. 

The animal organism requires a certain amount of nitrogen in 
the foinn of proteins (or their derivatives) for the repair and growth 
of the protein tissues of the body. The protein tissues are continually 
undergoing a breaking-down process, wdth the elimination of the 
nitrogen of the protein molecule thru the urine. This broken-down 
tissue must be I’ep laced by the digested proteins from the food. Also, 
in the growing animal, there is an actual increase in the amount of 
protein tissue. 

In the young animal the demands of the body for nitrogen for 
gi’owth are considerable, while in the older animal they are quite 
small, being induced to practically nothing in the mature animal. In 
the pregnant animal, a small amount of nitrogen is essential for 
the development of the fetus, Avhile later, a considerable amount is 
essential for milk production. After all these demands of the body 
have been siitisficd, any surplus of pi'otcin digestion products which 
remaips may be oxidized for the energy which it contains, or it prob- 
ably may be changed to fat and stored as such in the body. In either 
case, the nitrogen of the protein digestion products is split off and 
is excreted in the urine. Thus, the urine contains nitrogen from two 
sources; viz., (1) from the tissue protein which is broken dowm iu 
the functioning of the body; and (2) from any surplus of digested 
protein which may remain after the demands of the body for nitrogen 
have been satisfied. The amount of nitrogen from the first source 
is ijraelically constant, while the amount from the second source may 
be quite variable, depending especially upon the amount of nitrogen 
consumed by the aniinal. 

Thus it is evident that the amount of nitrogen excreted, and the 
manner by which it is excreted by the animal may be quite variable, 
depending upon a number of important factore, among which may bo 
cmimorated the following: (1) The amount of protein in the ration: 


of course the more protein there is in the ration, the more nitrogen 
there will be excreted, other things being equal. (2) The digestibility 
of the protein ; there will be more nitrogen excreted from a ration 
eontainuig loss digestible feeds, other things being equal. (3) The age 
of the animal ; an older animal will require less protein for growth 
ayid, consequently, there wdll be a larger surplus, the nitrogen ot 
\vhich will be excreted. (4) The condition of the animal as regards 
pregnancy; a pregnant animal wdll utilize somewhat inore^of 
protein of the food, leaving less nitrogen to be excreted. (^5) 
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, .nilitiou of the aniifial as regards milk production; a milk-produeing 
...linial will utdize more of the protein of the food, leaving leas nitrogen 
1),. excreted. Consequently, in applying the results of this or any 
- iiiilar experiment to other conditions, these factors should all be 
irc fully eonsidered. 

Referring to the data given in Table 17, it may be seen that the 
..Minunfs of feeds consumed apparently had but little effect upon the 

Table IC.-Consumption and Excretion or Nitrogen 

f^Rpsillts PvnrpfifipH in 



( meal 


■) c 

y 0 41 

con- 

hay 

i S 

C 

fl ^ 

, , c3 


, 0 

1 t 

u 

H 

Z « 


1-5 

8-13! 


{ 25 - 30 : 


1:1:0 

1:3:0 

1:5:0 

1:4:1 


34-37i 1:4:1 


Nitrogen excreted 


a 

V 


In 




Nitrogen exeretexi 



1 s 

1 c ^ 


1 

Id 

urine 1 

! Total 

jToi n+«it 

0 

o « 

H 

4'^ 

1 

0 4 

5 s 

In ; 

feoe.s j 

In 

urine j 

^Total 



Steer 650 


6.10 

1 3.81 

3.45 

1.68 

5.13 

5.20 

1.73 

2 66 

1.90 

4.57 

4.60 

1.02 

2.21 

1.76, 

3.98 

7 . 25; 

0.93 

2.15 

4.25| 

6,40 

10.24 

1.40 

3.35, 

4.96 

8.31 

44.10 

11.04^ 

^.05 

19.51 

37.56 


12. 16 

6.58 

3,28 

7.31 

2 87 

6. 14 

5.29 

8,77 

6.38 

10.41 

27.24 

52.89 






_ Steer 65 6 
3.811 3.03| 
2.51| 
2.21 
2.25 
1.44| 


1.95 

2 . 00 | 

1.70| 

4.52 

3.11 


4,98 

4.52 

3.92 

6.77 

4.56 


Steer 669 


A U0 | 10 . J 

Two-Tfeds-F^^ 


) 4.91 

2.40 

7.37 

) 4.03 

3.32 

7,34 

> 3,39 

3.31 

6.70 

1 3.66 

6.80 

10.46 

1 2.26 

4.86 

7.12 

^24.63 

28.69 

53.33 


11.49 
12.20 

10.49 
15,34 
10.53 


f'-Ctj' 


2.33, 

1.96 

1.44 


Full- Feed Lot 


6.68 

2.76 

6.00 

4.06 

5,21 

3,99 

5.29 

8.52 

3.65 

6.50 

56.71 

35.57 


, 9,44 
|l0.06 
9.20 
,13.82 
10.15 


Steer 661 ' 


34th week. 


14.15 

8.79 

8,62 

15,43 

5.13 

8.89 

11.29 

2.51 

5.89 

19.39 

2.48 

6.72 

13.31 

1.80, 

4.31 

101.07 

26 . 34 I 

47.01 


0C6, ana m2 were on full feed in this period. 


3.22111.84 


4.78 

3.89 


13.67 

9.78 


10.1816.89 

7.9312.24 



146 


Bulletin No. 209 


percentage of nitrogen excreted. In fact, the nitrogen excretic.ijs 
of all eight steers, with onlj a few exceptions, showed little variation 
during a given period. Also, there were only slight variations wlien 
the. entire thirty-seven weeks of the experiment are considered. ( uii. 
sequently, it seems justifiable to take an average of the results nf 
the eight steel’s as representing the pereentage of nitrogen excht('tl 
during each period. From these results (Table 27) it is apparent that 


Table 17. — Excretion op Nitrogen 


(Results expressed in percent of total nitrogen consumed, and in percent of 
nitrogen of hay) 


Period 

Weeks 

1 

i Ratio of 
hay to 1 
corn to ' 
linseed 
meal i 

In percent 

1 of total 
nitrogen 

In percent 
of nitrogen 
of clover 
hay 

! 

i In f>ercent 
of total 1 
nitrogen 

' 1 

In i)er< cnt 
of nitroi^eti 
of clover 
hay 




1 

Maintenance Ix>t 





1 Steer 050 

Steer 656 

1 

1-5 

1:1:0 

84.10 

134.65 

81.56 

130.71 

2 

8-13 

1:3:0 

87,77 

264.16 

87.07 

261.27 

:j ! 

17-22 1 

1:5:0 

86.68 

390.20 

85.25 

384.31 

4 1 

25-30 : 

1:4:1 

SS.22 

688.17 

93.35 

727.96 

iP 1 

34-37 1 

1:4:1 

81,21 

593.57 

98,32 

72:k8l 

Total* 1 

1-37 


85.18 1 

340.22 

88.77 

329.5.3 





One-Third-Feed Lot 





i Steer 066 

1 Steer 669 

1 

1-5 

1:1:0 

•76.95 

122.99 

83.74 

1 134 00 

2 ' 

8-13 

1:3:0 

87.69 

262,95 

84.60 ' 

1 2.5:M0 

! 

17-22 

1:50 

88.73 

401.31 

89.45 ^ 

40.3.61 

4 

25-30 

1:4:1 

84.28 

054.48 

92.58 

726.39 


34-37 

1:4:1 

. 93,81 

084.87 

93.93 ; 

601,26 

TotiiP 

1-37 


86.72 ' 

337.31 

88.84 ! 

j 3.16.04 




j 

Two-Thirds-Feed Lot 





1 Steer 652i 

1 Steer 665 

1 

1 1-5 

1:10 

82 . 39 

131.69 

82 U 

1 131. 4S 

2 

1 8-13 

1:3:0 

85.13 

255.79 

82.50 ' 

j 217.17 

3 

i 17-22 

i 1:5:0 

87.19 ! 

394.66 

87 .71 1 

394.85 

4 

: 25-30 

1:4:1 

88.45 1 

690.86 

90.06 1 

' 705.10 

5^ 

34-37 

j 1:4:1 

92,31 

681.08 

96.41 

704.86 

Totally 

1-37 


i 86.80 1 

312.47 

88.03 

.336.19 

j 



1 Full-Feed Lot 




I Steer 663^ 

i Steer 661 ^ 

1 

1-5 

1:1:0 

80.02 

i 128.18 

i 83.67 

134. (U 

2 

8-13 

1:3:0 

88.83 

i 267.51 

88.61 

266. 4 ( 

3 

17-22 

1:5:0 

82.06 

372.07 

86.66 

;l8y W 

4 

25-30 

1:4:1 

95.68 

743.62 

87.14 

68 1 ■ 0^ 

5 

34-37 

1:4:1 



91.94 

1)80 . 00 

Totals 

1-37 


87.34 

285.05 

i 87.56_ 



^Removed at end of 34th week. ^Removed at end of 30th week. 


‘Includes transitional periods. 

^Steers (350, 0G6, and 653 were on full feed in this period. 
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. total exuret-ory nitrogen (urine and feces) made up 82 percent 
/ tho total nitrogen consumed in Period J; 87 percent, in Period 2; 
' percent, in Period 3; 90 percent, in Period 4; 93 pei'cent, in Period 
V atid 87 percent for the entire experiment of thirty-seven weeks. 

jn an experiment with six mature milch cows at this station,^ 
s(! percent of the nitrogen consumed was excreted in the feces and 
in i lie. and 20.12 percent was excreted in the milk. In an experiment 
idi two milch cows at the Pennsylvania Station,^ 84.64 percent of the 
oiTt fc^cn appeared in the feces and urine and 16.76 percent in the milk. 
\V;n'ingtoii' calculates from experiments by Lawes and Gilbert at the 
K( 4 ]i:i Misted Station that in the case of a mature fat steer 96 percent 
,,t till' nitrogen of the ration was excreted. A milch cow excreted 
7 a ]H-iTcnt of the nitrogen in the manure, while a calf excreted only 
;{i iH'ivciit. Thus the results of our own experiment do not ditfer 
iiijitcriMlIy from the results of other investigations with cattle, except 
ill (lie case of the milch cow of Lawes and Gilbert. It is of interest 
I,, iiotc that the addition of nitrogen in the form of linseed meal to the 
i-atittii in Periods 4 and 5 caused not only an increase in the absolute 
;inii milts of niti'Ogen excreted hut also an increase in the percentage 
of Milivma'n excreted. 

IjMisimU'h as the nitrogen is excreted in both the feces and the 
urine, it is of interest and practical value to note what proportion of 
tlio tdtul rnnount excreted is in each. Apparently the amount of feed 
I'on.^umed had little or no influence upon the way the nitrogen 
was cxci'ctod, i. e., whether it was in the feces or in the urine (Table 
1>^!. The averages of these results (Table 19) show the distribution of 
tlie nitrogen excreted to have been in Period 1, 68.5 percent in the 
feces and 31.5 percent in the urine; in Period 2, 59 percent in the 
fecos and 41 percent in the urine; in Period 3, 56 i)orccnt in the feces 
mtd 44 fK reeiit in the urine ; in Period 4, 36 percent in the feces and 
pi't’ccnt in the urine; in Period 5, 35 percent in the feces and 65 
i'cmni ill file urine; and in the entire experiment of thirty-seven 
^vo(!ks. aO pcreait in the feces and 50 percent in the urine. 

Ill the Illinois experiment with milch cows already noted, 44 
I'crreiit of the nitrogen excreted in the manures was in the feces 
ami .>1) ])ereent in the urine. In the Pennsylvania experiment with 
inih'li cows, 37 percent of the nitrogen was in the feces and 63 percent 
in the urine. According to Van Slyke,^ 49 percent of the nitrogen 
oxcc(4(‘(l in the fcccs and 51 percent in the uilne, in the case of cattle. 

Iiuiii these figures it is evident that a large percentage of the 
excreted is in the urine. Thus it is important to conserve the 

Soil Fertility and Pcmaneiit Agriculture, p. 301 . 

•IVn,!, Agr. Exp. Sta. Ann, Fpt. 1899-1900, p. 321. 
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urine of our farm animals by using plenty of bedding, water-tif^ht 
stalls and barnyards, and, by other suitable means. If the urine iu 
this experiment had been wasted, from onc-third to twchthirds of 
the nitrogen of the manure would have been lost. Incidentally, ac- 
cording to Van Slyke, 85 percent of the potassium (potash) excreted 
is in the urine and 15 percent in the feces, in the case of cattle. Inas- 
much as the fertilizing ingi’edients of the liquid excrement arc on the 
whole more available for plant grov1;h than those of the solid cxci'c- 
ment, and inasmuch as niti*ogen and potassium are expensive for- 
tilizing elements and occur in manure in large amounts, it is evident 
that at least half the fertilizing value of cattle manure is in the urine. 


Table 18. — Excretion of Nitrogen 


(Results expressed in percent of totjil nItrogerL excreted) 


Pe- 

riod 

WecKs 

Ratio of 
hay to 

In 

feces 

In 

urine 

In 

feces 

In 

urine 

In 

feces 

In 

urine 

(jorn to 
linseed 



Maintenance Ix)t 





meal 

Steer 050 

Steer 656 

Average 

1 

1-5 

1:1:0 

67.25 

32.75 

60.84 

39.16 

64.05 

35.9.') 

2 

8-13 

. 1:3:0 

58.21 

41.79 

55.53 

44.47 

56.87 

43.i;i 

3 

17-22 

; 1:5:0 

55.53 

44.47 

56.38 

43.62 

55.95 

44.05 

4 

25-30 1 

i 1:4:1 

33.59 

66.41 

33.23 

66.77 

33.41 

60,. 59 

5 

Aver 

34-37 ' 

1:4:1 

40.31 

59.69 

31.58 

68.42 

35.94 

01,00 


1-37 

1 .... 

48 06 

51.94 

45 . 85 

54.15 

46.95 

.5:1 . 0.5 





) One-Third-Fecd Lot 




j Steer 666 

I Steer 669 [ 

Ave 

rage 

1 

1-5 

1:1:0 

67.17 

32.82 

66.62 

33.38 

1)6.80 

33,11 

2 

8-13 

1:3:0 ' 

55.13 

44,87 

54.90 

45.10 

55.01 

44. W 

3 

17-22 

1:5:0 

53.26 

46,74 

50.60 

49.40 

51 , 93 

48.1)7 

4 

25-30 

1:4:1 

39.68 

60 32 

34.99 

65.01 

37.33 

62.67 

5 

34-37 

1:4:1 1 

38.71 

61,29 1 

31.74 

68.26 

35.22 

61.78 

Aver- 



! 







1-37 


48.50 ; 

5 1 . 50 j 

46,18 

53.82 

47 34 

! 52.66 

1 ! 



Two-Thirds-Feed TiOt 






Steer 

6521 

1 Steer 665 

1 Average __ 

1 

1-5 

1:1K) 

70.88 

29.12 

1 70.76 ! 

29.24 ‘ 

70.82 

1 29.18 

2 

8-13 

1:3:0 

60.39 

39.61 1 

59.64 ! 

40.36 j 

60.01 

i 39. 

3 

1 17-22 

1:5:0 

58.06 

41.94 

i 56.63 

43.37 

57.34 

42 6<> 

4 ' 

1 25-30 

1:4:1 

37.55 

62.45 ! 

j 38.28 

61.72 ! 

37.91 

62.())> 

5 ! 

34-37 

1:4:1 ' 

33.33 

66.67 

1 35.96 ^ 

64.04 1 

34.64 

(>5.36 

Aver- 







51.44 


age-^ ! 

i 1-37 


52.10 

1 47.90 

50.79 

49.21 ; 

4S.'V' 






Full-Feed Lot 







Steer 

663'^ 1 

Steer 661 

j Ave^e_^ 

1 

1-5 

1:1:0 

71.94 

28.06 

i 72.80 

27.20 

72.37 


2 

8-13 

1:3:0 

60.65 

39.35 ' 

65.03 

34.97 

62.84 

j Oi 

3 

17-22 

1:5:0 

58.60 

41.40 

60.22 

39.78 

59.41 


4 

25-30 

1:4:1 

30.62 

69.38 

39.79 

60.21 

35 20 

i i ri) 

5 

34-37 

1:4:1 



35.21 

64.79 

35.21 


Aver- 

age^ 

1^37 


53.95 

46.05 

53.12 

46.88 

53.53_ 



^Removed ut end of 34th week. *Reinoved at end of 30th week. 


includes transitional periods. 
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Table 19 .— -Average Excretion of Nitrogen dt All Steers 
(Results expressed in percent of total^nitrogen excreted) 


Period , 

Weeks j 

Ratio of hay , 
to corn to 
Unseed meal 

In feces 1 

1 

1 In urine 

r 

^ 1~5 

1:1 K) 

68.53 i 

31.47 

•? 

8-13 

1:3:0 

58.68 

41.32 


1 17-22 

1:5:0 

56.16 

43.84 

\ 

25-30 

1:4:1 

35.96 

64.04 

0 1 

34-37 

1:4:1 

35.25 

64.75 

Av.raiic J 

1-37 


49.82 

50.18 


Tlic data given in Table 20 show that in Periods 4 and b the 
iiiiKunn. of the ration consumed had no apparent influence upon the 
of nitrogen excreted. Also the data show that 123 to 177, 
,r an average of 160, percent as much iiitTOgcn was excreted in the 
uiiiiuu’c as was consumed in the farm-grown feeds. In other words, 
when the ration consisted of clover hay, ground corn, and linseed 
iiiciil in the proportions of 1 to 4 to 1, 1.6 pounds of nitrogen were 
ex^'iTted in the manure for every pound of nitrogen removed from 
thr soil (or air) by the hay and com of the ration. Altho some of 


Talm: 20.— Nitrogen Consumed from Farm-Gbown Feeds and Total 
Nitrogen Excreted 

(Results expressed in pounds and in percent, per period) 


j Nitrogen j 
j coti.sumed 1 
lVi'ii)i| from farm-; 

grown i 
feeds ' 

Total 

nitrogen 

excreted 

Percent 

excreted^ 

Nitrogen 
consumed 
from farm- 
grown 
feeds 

Total 

nitrogen 

excreted 

Percent 

excreted* 

Maintenance Lot 

Steer 650 

Steer 650 

i Iks. 

lbs. 

percent \ 

i lbs. 

lbs. 

, percent 

4 4.01 

6.40 

159,60 j 

I 4.01 

, 6.77 

1 168.83 

•V i 5.69 

8.31 

146.05 1 

' 2.57 

i 4.56 

1 177.43 


One-Third-Eeed J^ot 




Steer 666 


1 

Steer 669 


i 5.74 

1 4.67 

1 122,91 

1 6 25 

1 10.46 

167.36 

T ; 0.17 

! 4 93 

! 125.15 

1 4.19 

1 7.12 

169.93 


Two-Thirds-Feed Lot 



Steer 652^ 

1 Steer 665 

» 7.56 

12.09 

159.92 

8,49 

1 13.82 

1 162.78 

1 1.53 

2,52 

164.70 

5,86 

1 10.15 

I 173.21 

— 

FuU-Feed Lot 



Steer 663-* 

Steer 661 

i 1 8.03 

13.98 

174.10 

10.73 

16.89 

157.41 

J * * ^ ■ 



7.46 

12,24 

164.08 • 


expresses the total nitrogen excreted in percentage of the 
.'-vt-n (.■oiisuined from the farm-grown feeds of the ration, 
rs 0 ( 30 ^ 0-2 ;vere on full feed in this period. 
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the uitrugcii of the manure undoubtedly would be lo8t even umir . 
oiUiiuuin conditions (probably 10 tft 15 percent), still, if reasonaKir 
care were exercised in the conservation of the manure, the quantii v 
of iiitroj^cn returned to the soil iu the manure would be equal to no 1 
probably exceed the nitrogen removed by the clover bay and the coj n 
especially is this seen to be true when one considers the amount of 
nitrogen added to the soil by the roots and stubble of the clover plijijts 
In this connection it should be noted that in case nitrogenous l)v- 
p rod nets were for any I’eason unavailable, it obviously would be iiu- 
possible to maintain the fertility hy this method alone. 

It is also of interest to compai’c the amount of nitrogen wluj-h 
was I’cturncd in the fonn of manure, with the amount which wouM 
have been returned by a system of farming in which the com is sold 
and the clover is plowed under. Referring again to Table 17, it is 
seen that iu all the periods of this experiment more nitrogen wfis i-c- 
lurned in the manure than was contained in the clover hay fed. An 
average of the rcLSults for the eight steers shows that in Period 1. 
131.05 percent as miieh nitrogen was returned in the manure as wuuM 
liavo been returnee, by plowing under the clover ; in Period 2, 250.80 
percent; in Period 3, 391.33 percent; in Period 4, 702.20 percent; in 
Period 5, 679.92 percent ; and for the entire experiment, 326.12 percent. 
The large increase in Periods 4 and 5 is due to the addition of the 
nitrogenous concentrate (linseed meal) to the ration. 

It has already been noted on page 140 that in rotations where two 
crops of corn are secured in four or five yeara, corn and clover hay 
are produced in a proportion not greatly different from that in Avhieli 
these feeds wore used in Periods 1 and 2. In a three-year rotatiim 
the ]n’oportions of corn and clover arc approximately the same as fed 
in iVriod 1. Thus it is apparent that when corn and clover hav ari' led 
iu approximately tlie same proportions iu which they should Ik' pni- 
duecd in a good corn-belt rotation, considerably more nitrogen can l)'‘ 
returned to the soil than under the other system of farming assumed 
immediately above. As previously explained (page 140) the results 
in Periods 3, 4, and 5 are of practical value only in ease the feeder 
feeds a pa]*t of hi.s clover to other stock or purchases corn additional 
to that produced on the farm. 

EXCRETION OP PHOSPHORUS 

Inasmuch as phosphorus is the key to pennanent sysicnis cl^ 
agriculture, iu a large part of the corn belt at least, the cxcretiou ct 
phosphorus should be of considerable interest to the practical favinci’ 
*as well as to the scientific investigator. 

As already stated, practically all of the phosphoms ex('rctcd 
by the animals used in this study was in the feces, only small amount^ 
being found in the urine, except in the case of Steer 656, whose urine 
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. .utaiiied twenty times as mucli phosphorus as the urine of some of 
;i,t‘ other steers. In the Illinois and Pennsylvania experiments with 
cows previously quoted, only very small amounts of phosphorus 
,,re excreted in the urine. According to Van'Slyke/ the cow and 
excrete practically all the phosphorus in the feces. In the case 
<,i' tiie hog, 12 percent of the excreted phosphonis is in the urine, while 
i;; the ease of the sheep 5 percent is in the urine. Why Steer 656 was an 
, xreption to the general rule, we are unable to explain. 

It is seen from the data given in Table 22 that the amount of 
ir. (1 eonsunicd apparently had no effect upon the percentage of the 

1, h(is]>liorus of the total ration that was excreted. However, it w^ill 
\>r iKjted that there is considerably more variation between the steers 
Hi the same period than in the case of the nitrogen excreted. The 
]u ] ventage of phosphorus excreted by Steer 656 is considerably lower 
tlijiii that excreted by the other steers, owing to the fact already noted, 
T)i;it this steer excreted considerable phosphorus in his urine. If the 
phositliorus excreted in the feces in Periods 1 and 2 is added to the 
aiiKuints of phosphorus excreted in the urine in these periods (see 
T;ihlcs !) and 12), and then the percentage of total phosphorus excreted 
ciih'iiiaft'd, it is found that in Period 1, 87.79 percent, and in Period 

2. >414 pereont of the total phosphoims consumed was excreted. These 
iv^iilts are not essentially different from the results from the other 
vti CIS diii'iiig these periods. It is possible that the variations among 
!hr dtiicr steoi^ would be lessened if accurate determinations of the 


;!!ii(mnts of phosphonis in the urine were available and included in 
t]if aiiiouiits of phosphorus excreted. 

Table 27 shows the average percentage of phosphorus excreted by 
all the steers excepting Steer 656, which has been omitted for obvious 
ti asoiiN. From these data it is seen that of the total amount of phos- 
pli'a iis excreted, practically all was in the feces, and that the quan- 
liiy ot feed consumed had no influence upon the percentage of phos- 
I'linnis excreted. In Period 1, 93 percent of tlie total phosphorus con- 
'^uiiiid was excreted; in Period 2, 96 percent; iu Period 3, 85 percent; 
j'i Pithid 4, 81 percent; in Period 5, 81 percent; and in the entire 
‘‘^jit'riinent, 87 percent. 

lii the experiment at this station with four milch cows, already 
rHoiitioncd, about 73 percent of the phosphorus of the ration was 
in the manures and about 22 percent in the milk. In the 
Teimsylvania experiment with two milch cows, about 71 percent of 
die jiliosphorus of the ration was excreted in the manures and about 
21 I'crccnt in the milk. One would naturally expect that milch cow^s 
excrete iu the manures a smaller proportion of the phosphorus 
dscii- rations than two-year-old steers. 

^ l';tble 23 shows the amounts of phosphorus consumed from the 
feeds (i.c., the com and clover hay) ; the amounts of 
’tti'tilizcrs and Crops, p. 295, 
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phosphorus excreted from the total ration (i.e., the clover hay, corn, 
and linseed meal) ; and the phosphorus excreted from the total ration 
expressed in the percentage of the phosphorus consumed from tlu‘ 
farm-grown feeds of the ration. 

The results pertaining to Steer 656 need not be considered, o\vin!> 
to the fact, already explained, that he excreted a large but undeter- 
mined part of the phosphorus in the urine, while the other steers 
excreted the phosphorus largely thru the feces. As in the case hf 
the organic matter and the nitrogen, so with the phosphorus, the 


Table 21. — Consumption and Excretion of Phosphorus 
(Results expressed in pounds per period) 


Period 

Weeks 

Ratio of 
hay to j 
corn to 
linseed 
meal 

Total 

phos- 

phorus 

con- 

sumed 

, Phos- 
' phorus 
con- 
i sumed 
in hay 

Phos- 1 
phorus 
excreted 
in 

feces 

Total 

phos- 

phorus 

con- 

sumed 

Phos- 

phorus 

con- 

sumed 

1 in hay 

Phos- 

phorus 

excreted 

in 

feces 






Maintenance Ix)t 







Steer 650 



Steer 656 


1 

1-5 

1:1:0 

0-868 

0,3.58 

i 0.794 

0.868 

0.358 

0.032 

2 

8-13 

1:3:0 

0,871 

0.156 

0.860 

0.870 

0,156 

0.177 

3 

17-22 

1:5:0 

0.890 

0.081 

1 0.799 

0.890 

0.081 

om 

4 

25-30 

1:4:1 

1.188 

0.077 

1 0.966 

1.188 

0.077 

, 0,357 

5^ 

34-37 

1:4:1 

1.678 

0.127 

1 1.319 

0.759 

0.057 

0,229 

Tota=^ 

: 1-37 


7.309 

0.960 

! 6.245 

6.265 

0.883 

, 2 , 080 

i 

i 


One-Third -Feed Lot 




Steer 666 | 


Steer 669' 

1 

1-5 

1:1:0 

1.216 

0.502 

0.988 

1.251 

0.517 1 

; 1 119 

2 

8-13 

1:3:0 

, 1.396 

0.250 

; 1.331 

, 1.456 

, 0.261 

1 1.321 

3 

17-22 

1:5:0 

, 1.341 

0.122 

1 1.191 

, 1.456 

, 0.132! 

1 1.340 

4 

25-30 

1:4:1 ' 

1.725 

0.111 

1.367 

i 1.852 

1 0.120’ 

1.707 


34-37 

1:4:1 

1.820 

0.137 

1.638 

1.243 

j 0.094 ' 

LOSS 

Totals 

1-37 


10.149 

i 1.363 

8.921 

i 10.009 

1 1.380 

9.0C.5 




1 Twu-Thirds-Feed Lot 




1 Steer 652^ 


Steer 665 


1 

1-5 

1:1:0 

1.583 

0.649 

1.581 

1.635 

0.675 

i.52S 

2 

8-13 

1:3:0 

1.913 

0.342 

1.774 

2.016 

0.366 

1.965 

3 

17-22 

1:5:0 

1.808 

0.165 

1.277 

2.036 

0.185 

1.910 

4 

25-30 

1:4:1 

2.240 

0.145 

1.409 

2.514 

0.163 

2.210 

5^ 

34-37 

1:4:1 

0.417 

0 033 

0.255 

1.726 

0.130 

1.504 

Total^ 

1-37 


11.385 

1.G52 

8.843 

13.718 

1.869 

12.507^ 




1 


Full-Feed Lot 






Steer 663- 


! 

Steer 661 


1 

1-5 

1:1:0 

1,836 

0.760 

1.732 

1 . 994 

0.826 

2.00a 

2 

&-13 

1:3:0 

2.209 

0.393 

2.072 

2.584 

0.'462 

2.008 

3 

17-22 

1:5:0 

1.954 

0,177 

1.366 

2.190 

0.200 

1,951 

4 

25-30 

1:4:1 

2.392 

0,156 

2.011 

3.178 

0.206 

2.427 

• 5 

34^37 

1:4:1 




2.182 

0.163 

1.758 

Total^ 

1 

1-37 


11.024 

1.750 

9.457 

16.794 

2.290 

14.616. 


'Removed at end of 34tli week. "Removed at end of 30th week. 
‘Includes transitional periods. 

♦Steers 050, 6G(i, and 052 were on full feed in this period. 



153 


Constituents Excreted bv Twu-viiLCR-oLD S^teers 

iM-reenta^os excreted in Periods 4 and 5 apparently were not influ- 
riicod by the amounts of feed consumed. It is also seen that during 
iiuso periods, when the ration consisted of clover hay, ground corn 
.omI linseed meal in the proportions of 1 to 4 to 1, there was excreted 
HI the manure 110 to 160 percent as much phosphonis as was consumed 
in the fai’in-grown feeds. In other words, an average of 1.4 pounds of 
|,h<ispJiorus was excreted in the manure (principally in the feces) 

Table 22.— Excretion or Phosphorus 


(itcsnlfs expressed in percent of total phosphorus consumed, and 
j)hosphorus of hay) 

in percent of 

I’l'i'iod \\*eeks 

! 

1 Ratio of 
hay to 
corn to 
linseed 
meal 

In i>erpent 
of total 
phos- 
phorus 

In percent 
of phos- 
phorus 
of clover 
hay 

In percent 
of total 
phos- 
phorus 

In percent 
of phos- 
phorus 
of clover 

i I 

1 Maintenance TiOt, 




i 

Steer 650 

1 Steer 656 

1 1-5 

2 8-13 
;J ' 17-22 

1 2.5-30 

5‘ 34-37 

Tnl:.P 1-87 

1:1 ;0 
1:3K) 
1:5:0 
1:4:1 

I 1:4:1 

91.48 

98.76 

89.79 

81.29 

78.60 

1 85.45 

221.79 

551.28 

986.42 

1254.55 

1038.58 

6,50.52 

72.81 

54.82 
36.54 
30.02 
30.13 

42.87 

176.54 

305.77 

401.23 

463 . 64 
401.75 

304.19 




One-Third-Feed Lot 

1 : 1-5 

2 . 8-13 

3 j 17-22 

1 i 25 30 

■V : 34-37 

rnI;,M ; 1-87 


Steer 666 

Steer 669 

1 : 1:0 
1:3:0 
1:5:0 
1:4:1 
1:4:1 

81.25 

95.34 

88.87 

79.28 

89.98 

87.89 

196.81 

5,32.40 

976.23 

1231.53 

1195.62 

654.51 

89.42 

90.79 

92.09 

92.21 

87.50 

90.57 

2i6.44 
506.13 
1015.15 
1422 . 50 
1157.45 

656.88 

■ - — 

1 Two-Thirds-Feed Lot 

1 i 1-0 

“ i 8-18 

3 j 17-22 

1 ! 2.5—30 

3 i 84-87 

I'm,,!. 1 1 .37 

1 : 1:0 

1:3:0 

1:50 

1:4:1 

1:4:1 

Steer 6.52^ 

Steer 665 

99.89 
92,72 
70.61 

62.89 
61.15 

77.67 

243.61 

518.71 
773.94 

971.72 

772.73 

5,35.29 

93.44 

96.00 

94.10 

88.12 

87.12 

91.17 

226.37 

536.89 

ia35.68 

1359.51 

1156.92 

669.18 

■■ ! 



Full-Feed Jx)t 

1 ] 


_ Steer 663- ( 

Steer 661 

-I'-J 

“ 8-18 
17-22 
? 2.5^30 

34-87 

1 : 1:0 

1:3:0 

1:5.0 

1:4:1 

1:4:1 

93.34 

93.80 

69.91 

84.09 

227 . 89 
527.23 
771.75 
1289.10 

100.55 

103.24 

89.07 

76.36 

80 57 

242.73 

577.49 

975.50 
1178.16 

1 1-37^ 

k’i'riiovod uf ..v.. 


85.79 

540.40 

87.03 

638.25 


I - ^Eemoved at end of 30th weekT 
is. , ‘ periods. 

' m, and 652 ^vere on full feed in this period. 
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[./-I.-, 

for every pound of phoh^iliorus removed from the soil by the hay auij 
t'orn that were fed. It is true with phosphorus, as with nitrogen, tiun 
some of it may be lost before the manure is put on the soil ; but if tlic 
manure is properly cared for, most of the element can be retumrij 
Under conditions such as prevailed during Periods 4 and 5 of thi^ 
experiment, the phosphorus content of the soil would not only be 
maintained but it probably would be increased. 

It is also of interest to compare the amount of phosphoinis re- 
turned to the farm when the corn and clover are fed to two-ycar old 
beef cattle, with the amount returned when the corn is sold and tlx- 
elovci’ is plowed under for manure. From Table 22 it is seen tliiit 
considerably more phosphorus was excreted in the manure than would 
have been returned to the farm had the clover been plowed under. 
An average of the results for the eight steers shows that in P('{'iud 
1, 225.09 percent as much phosphorus was returned in the manure 
as was in the clover hay consumed; in Period 2, 550.02 percent; in 
Period 8, 933.52 percent; in Period 4, 1,243.87 percent; in Period 5. 
1,060.64 percent; and in the entire experiment, 620.72 percent. It 
seems safe to conclude, therefore, that much more phosphorus ran 


2:5. — Phosphoku.s Consumed from Farm-Grown Feeds and Total 
Phosfhohus Excreted 


(Re-saUs expressed in pounds and in percent per period) 


Period 


Phos ■ 
phorus 
consumed 
in farm 
feeds 


Total 

phos- 

])horua 

excreted 


Percent 

excreted^ 


Phos- 
phorus 
consumed 
in farm 
1 feeds 


Total 

phos- 

phorus 

excreted 


Maintenance Lot 


Pcjcciit 

excreted* 


i 

1 1 

7^' 1 

Steer 650 

1 

Steer 656 


: Iba. i 

1 0.682 1 

1 0.068 1 

, Ik, ' 
1 0.966 1 
1 1.319 1 

percent 
141 .64 
136 26 

i lbs. ‘ 

0.682 1 
0.437 1 

1 /6s. 

1 0.357 

' 0.229 

fxrceui 



One-Third-Feed Lot 




j Steer 666 

[ Steer 669 

4 

0.905 

1.367 

137.39 , 

L064 ; 

i 1.707 

i 160.4:1 

5' 1 

1.0,50 

1.638 

156.00 i 

0.717 I 

1 1.088 

' 151. 74_ 



Two-Thirds-Feed Lot 





1 Steer 652^ j 


Steer 665 

— 

4 

1.286 

1.409 

109.56 

1.443 1 

1 2.216 ; 

1 153. 


1 0.230 

0.255 * 

110.87 

1 0.996 1 

i 1.504 1 

\M.W 



Full-Feed Lot 




Steer 663* 


Steer 661 


4 

1.365 

2.011 

147.33 

1.825 

2.427 

j 132. tiy 

5 1 




1.268 

1.758 

1 


. ^This column expresses the total phosphorus excreted in pereeutage ot ^ 
phosphorus consumed from the farm-grown feeds of the ration. 

"Steers 6o0, 666, and 652 were on full feed in this period. 

^Removed at end of 34th week. 

‘Removed at end of 30th week. 
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retiinicd to the ftirm by feeding the crops to two-year-old beef 
ale than can be returned in a system of farming in which the corn 
. vnld and the clover plowed under. 

Kvon in Periods 1 and 2, when corn and clover hay were fed in 
:,jtroximately the same proportions as they arc grown in a good 
it would have been possible to return to the soil i-elatively 
more phospboms than could have been returned by the other 
. of fanning assumed above. 

FINANCIAL STATEMENT 

It is of interest to calculate the value of the fertilizing elements 
ui the manure on the basis of their cost in commercial fertilizers. 
Accoidingly, we have assumed the following price^i: for nitrogen 15 
rvi'ils; for phosphorus 10 cents; and for potassium 6 cents per pound; 
wh.ich values are approximately the average market prices of these 
i\itili'/.ing elements under ordinary conditions. Unfortunately, the 
((.iisam[)tioii and excretion of potassium was not determined. How- 
( \(H\ assuming the average potassium content of clover hay, corn, and 
linseed meal, and assuming further that 90 percent of the potassium 
( (tnsumed was excreted, it is possible to calculate the approximate 
aiiiMUiits of potassium in the manure. 


Taiu.i: '24 “Commercial Value of the Nitrogen, Phosphorus, and Potassium 
Excreted per Period* 


Period 1 

i 

Weeks 

Ratio of 
hay to 
corn to 
linseed 
meal 

Maintenance Ixit 

One-Third 

Steer j 
660 1 

-Feed Lot 

Steer 

050 

Steer 

650 

Steer 

069 

1 


1:1:0 t 

SI. 00 

$1.02 

$1.38 

$1.52 

•J 

8-13 i 

1:3:0 

0,92 

0.87 

1 .45 

1.46 


17-‘22 

1:5:0 

0.78 

0.72 

1.20 

1.31 

4 

25-30 

1:4:1 

1.19 

1.19 

1.64 

1.94 


34-37 

1:4:1 

1.56 

0.78 

1 92 

1“.31 

Total 

1-37 


$7.24 

$6.17 

$10.21 

$10.29 




I Two-Thirds-Feed Lot 

1 Full-Feed Lot 




Steer 

Steer 

Steer 

Steer 




652* 

665 

663* 

661 

1 

1 -5 

1:1:0 

$1.90 

$1.96 

$2.17 

$2.37 

- 

8-13 

1:3:0 

1.94 

2.03 

2.30 

2.72 

3 

17-22 

1:5:0 

1.5G 

1.81 

1.61 

1.93 

4 

25-30 

1:4:1 

2.19 

2.56 

2.57 

3.11 


34 37 

1:4:1 

0.4G 

1.85 


2.25 

j;<nd 



$11.41 

$14.98 

$11.20 

$15.97 


lli.s table is based upon tho assumption that nitrogen costs lu cents, phos» 
p^jtassiura 6 cents per pound if purchased in commercial fer- 


> ti.)0, 66G, and 6n2 were on full feed in this period, 
v ived at end of 34th week. ^Removed at end of 30th week. 
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The total commercial value of the fertilizing? elements as shown 
in Table 24, has been calculated by usinj? the amounts of nitroii^j 
actually excreted ( see Table IG), the amounts of phosphorus aetuailv 
excreted (see Table 21), and the calculated amounts of potassium 
excreted, together with the respective prices of the elements stated 
above. 

An inspection of these data shows that the fertilizing elenuaUs 
in the manure of Steel’s 650 and 656 of the maintenance lot, for tin- 
entire thirty’Seven weeks, would have cost $7.24 and $6.17, resper- 
lively, if they had been purchased in the form of commercial fcrtiliz- 
ers ; of Steers 666 and 669 of the onc-third-f ced lot, $10.21 and $10.29. 
respectively; of Steers 652 and 665 of the two-thirds-feed lot. 
$11.41 and $14.98, respectively ; and of Steers 663 and 661 of the full- 
feed lot, $11.20 and $15.97, respectively. The individual farmer must 
not assume that these fertilizing elements will necessarily have these 
values, as these will depend largely upon the requirements of his soil 
and his system of crop production. However, these figures do show 
conclusively that the fertilizing value of the manure from fatteuinf? 
steers is no small item and should be considered in the balance sheet 
showing the profit or loss of feeding operations. 

Table 25 shows the same values as those in Table 24, caleifiatoil 
per week. From this table it is seen that the value of the niamue 
varied directly with the amount of the ration consumed; that the 


Table 25. — Commercial Value or the Nitrogen, Phosphorus, and Potassium 
Excreted per Week^ 


Pe- 

riod 

Weeks 

Ratio of i 
hay to 
corn to 

1 Maintenance Lot 

t 

1 One-Third-Feed Lot 



linseed 

meal 

1 Steer 

1 650 

1 Steer 
656 

1 Aver- 
1 age 

Steer 

666 

Steer 

669 

j Aver- 

1 

2 

3 

4 

5'^ 

1-5 

8-13 

17-22 

25-30 

34-37 

1:1:0 

1:3:0 

1:5:0 

1:4:1 

1:4:1 

SO. 21 ! 
0.15 ' 
0.13 1 
0.20 
0.39 

$0.20 
0.15 
0.32 
0.20 ' 
0.19 : 

$0.20 

0.15 

0.12 

0.20 

0.29 

SO. 28 
0.24 
0.20 
0.27 
0.48 

$0.30 

0.24 

D 22 
0.32 
0.33 

$0.29' 

0.24 

0.21 

0.39 

0.49 

Aver- 

age 

1-37 


$0.20 

$0.17 ' 

$0.18 

$0.28 

$0.28 

! sojs_ 



j n 

Two-Thirds-Fced Lot ] 

Full-Feed Lot 


! 


Steer 
, 652 

Steer 

665 

Aver- 

age 

Steer 

663 

Steer 

661 

Aver* 

SO. 45 

0.41 

0.29 

0.47 

0.50 

^8^ 

2 

3 

4 

5‘^ 

Aver- 

'age 

^-5”” 

, 8-13 
' 17-22 

1 25-30 

I 34-37 

i 1-37 

!~lT:0“ 

1 1:3:0 
' 1:5:0 

1 1:4:1 

1 1:4:1 

1 .... 

$0.38 

0.32 

0.2G 

0.3G 

0.46 

$0.34 

$0.39 

0.34 

0.30 

0.43 

1 0.46 

$0.40 

SO. 38 
0,33 
0.28 
! 0.40 

0.46 

$0.37 

$0.43 

0.38 

0.27 

0.43 

i $0.37_ 

$0.47 

0.45 

0.32 

0.52 

0.56 

$0^ 


^This table is based upon the assumption that nitrogen costs 15 ecu 
phorua, 10 cents, and potassium, 0 cents per pound if purchased ia 
fertilizers. 


'Steers 650^ 666, and 652 were on full feed in this period. 
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..(vsonco of a considerable amount of clover hay in the ration increased 
• value of the manure, while the presence of a large proportion of 
<leerea8ed the value of the manure; and that the addition of lin- 
s, , d inoal to the ration increased the value of the manure. In Period 1, 
the ration consisted of clover hay and ground corn in equal 
the fertilizing elements in the manure of the maintenance 
would have cost 20 cents; of the one-third-feed steers, 29 cents; 


— Cost of Feeds Consumed Compared with Commercial value of 
Manure Excreted^ 




Ratio 



Value of 



Value of 



of hay 

Value 

Value 

manure 

Value 

Value 

man ure 

r.- 

riu.! 

WdH'ks 

to corn 
to lin- 
seed 

of 

feed 

of 

manure 

in per- 
cent of 
value 

of 

feed 

of 

manure 

in per- 
cent of 
value 



meal 



of feed 



of feed 




Maintenance Lot 





Steer 650 


Steer 656 

1 

1-5 

1:1:0 

S2.89 

$1.06 

36.68 

$2.89 

$1.02 

35.29 

2 

8-13 

1:3:0 

3.35 

0.92 

27.46 

3.35 

0.87 

25.97 

;; 

17-22 

1:5:0 

3.23 

0.78 

24,15 

3.23 

0,72 

22,29 

{ : 

2.V30 

1:4:1 

3.78 

1.19 

31.48 

3.79 

1.19 

31.40 

•' 

34 37 

1:4:1 

5.31 

1.56 

29.38 

2.40 

0.78 

32.50 

Total 1 

1-37 


$24.75 

$7.24 

29.25 

$21.45 

$6.17 

28.76 




One-Third-Feed Lot 




Steer 666 

Steer 669 

1 

1-5 

1:1:0 

84.05 

$1.38 

34.07 

$4.17 

$1.52 

36.45 

2 

8-13 

1:3:0 

5.37 

1.45 

27.00 

5.60 

1.46 

26,07 

0 

17-22 

1:5:0 

4.87 

1.20 

24,64 

5.28 

1.31 

24.81 

4 ^ 

2.5-30 

1:4:1 

5.46 

1.64 

30,04 

5.90 

1.94 

32.88 


34-37 

i 

1:4:1 

5.76 

1.92 

33,33 

3,93 

1,31 

33,33 

Tot:,] . 



$34.55 

$10.21 

. 29 , 55 

$34,29 

$10.29 

30.01 

_ . 

. i 


Tw'o-Thirds-Feed Lot 




Steer 652 

Steer 665 

1 

i-o 

1:1:0 

.$5.23 

$1.90 

30.33 

$5.44 

$1.96 

36.03 


8-13 

1:3:0 

7.35 

1.94 

26.39 

7.87 

2.03 

25.79 

4 

17 22 

1:5:0 

6.56 

1,56 

23.78 

7.39 

1.81 

24.49 

2-5-30 

1:4:1 

7.14 

2.19 

30.67 

8.01 

2.56 

31.96 


34-37 

1:4:1 

1.40 

0.46 

32.86 

5.46 

1.85 

33.88 

luial 

1-37 


$39.4.3 

.$11.41 

28.94 

$47.03 

$14.98 

31.85 


i 


Full-Feed Lot 

] 



Steer 663 

Steer 661 

1 

*> 

I'O 

' 1:1:0 

$6.13 

$2.17 

35.40 

$6.66 

$2.37 

35.58 


S'13 

1 1:3:0 

8.45 

2.30 

27.22 

9.93 

2.72 

27.39 

4 

17-22 

1:5:0 

7.07 

1.61 

22.77 

7.97 

1.93 

24.22 

2.5-30 

31-37 

’ 1:4:1 

1 1:4:1 

7.68 

2.57 

33.46 

10.12 

6.84 

3.11 

2.25 

30.73 

32.89 

Tf,tal 

Tv 



$38.65 

$11.20 

28,98 

$57.45 

$15.97 

27.79 


pents per bushel, hay at $10 per ton, linseed meal at $40 

fP” P pound, phosphorus at 10 cents per pound, and 

^umi at 0 cents per pound. ^ ^ r it', 
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of the two-thirds-fced steers, 38 cents; and of the full-feed stoei-s 
45 cents per head ])er week. In Period 2, when the ration 
sisted of one part of clover hay and three parts of ground coin 
the fertilizing elements in the manure of the maintenance stop's 
would have cost 15 cents; of the one-third-feed steers, 24 cents- of 
the two-thirds-feed steers, 33 cents ; and of the full-feed steers, 41 < i 
per head per week. In Period 3, when the ration consisted of one 
part of clover hay and five parts of ground corn, the fertilbJijiy (.!<. 
ments in the manure of the maintenance steers would havecostl2ci‘}its - 
of the onc-third-feed steers, 21 cents; of the two-thirds-fecd .sprrs 
28 cents; and of the full-feed steers, 29 cents, per head poi- week 
In Period 4, when the ration consisted of one part of clover hay, four 
parts of corn, and one part of linseed meal, the fertilizing elements in 
the manure of the maintenance steers would have cost 20 cents ; of the 
one-third-feed steers, 30 cents; of the two-thirds-feed steers, 40 cents- 
and of the full-feed steers, 47 cents per head per week. In Period 5, 
on the same ration as in Period 4, the fertilizing elements in the 
manure fram Steer 650 (on full feed) would have cost 39 cents; of 
Steer 656 (on maintenance), 19 cents; of Steer 666 (on full fml). 
48 cents; of Steer 669 (on one-third feed), 33 cents; of Steer G52 (dii 
full feed), 46 cents; of Steer 665 (on two-thirds feed), 46 cents; and 
of Steer 661 (on full feed), 56 cents per week. In this connection, it 
should be noted that these figures do not include the values of the 
organic matter of the manures. 

These figures will give the stock-feeder some idea, at leust, as 
to the value of the manure produced by two-yeai^-old steers uiidc!- 
similar conditions. 

It is also of interest to compare the commercial value of tho 
manure produced by the two-year-old steers with the cost of the iVnl 
consumed. Table 26 has been calculated upon this basis, corn iMiiii; 
valued at 56 cents a bushel, clover hay at ^10 per ton, linseed meal at 
$40 per ton, nitrogen at 15 cents per pound, phosphorus at 19 mils 
per pound, and potassium at 6 cents per pound. While these valu- 
ations do not re]>rosent the mai’ket prices of either the feeds used i'l' 
of the fertilizing elements at the time of the publication of this hiil* 
letin, yet they are comparable with each other and represent a^cl■ai;i 
prices under ordinary conditions. 

It is clear from the data in Table 26 that no inconsiderable part vt 
the cost of the feed is returned in the manure. In Period k the ecni- 
mcreial value of the manure represented 35.77 percent of the 
of the feed consumed; in Period 2, 26.66 percent; in Period -I - 
percent ; in Period 4, 31.58 percent ; in Period 5, 28.52 peivent ; 
during the entire experiment, 29.39 percent. Of course. 
not take into consideration any losses in handling the 
the time it is excreted until it is applied to the soil While the^^o 
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X ho couEiderable,*yct such is not necessarily the case. On the 
.j, these figures do not assign any value to the organic matter 
1 ii(' manure. It is possible, or even probable, that the value of the 
,, ijiic matter would more than offset the losses of nitrogen, phos- 
, i'.nis. and potassium in handling the manure. In any case, the fact 
!, . ins that the manure does have a considerable value which is not 
. ]i, ti taken into consideration in figuring the financial balance in 
..utiU i'ccdmg operations. 


SUMMARY 

i. Might two-ycar-old, choice feeder stcoi's were divided into four 
Ints ni‘ two stciM's cach. Oiic lot was given a ration slightly above main- 
tviiiiiKH- ; another, as much feed as the steers would cat readily; another, 
;iii Miiioiiiit of feed equal to the maintenance ration plus onc-third 
,,i the difference between the maintenance and the full-feed ration; 
;iiid another, an amount equal to the maintenance ration plus two- 
thit'ds (if the difference between the maintenance and the full-feed 

ijitiuu. 

■y The experiment lasted for thirty-seven weeks and was divided 
iiiid live test ])cri()(ls. The first period was fiv(^ weeks in length, the 
siriuid. third, and fourth were each six weeks in length, and the fifth 
^viis foul' weeks in length. 

d. The feeds used were clover hay, ground corn, and linseed oil 
The ration of the first test period consisted of clover hay and 
ci'ouml coin in the ratio of 1 to 1; that of the second, of clover hay 
iiiid muiind corn in the ratio of 1 to 3 ; that of the third, of clover hay 
;!ihI ground corn in the ratio of 1 to 5; and that of the fourth and 
lifdt. (if ('lover hay, ground com, and linseed oil meal in the ratio 
-f ] to 4 to 1. 

1. Tlic consumption of organic matter, nitrogen, and phosphorus, 
lin’ c.M ivtiou of (organic matter in the feces, the excretion of nitrogen 


1 MJLh, -Summary of the Average Excretion of Organic Matter, Nitro- 
gen, AND Phosphorus 


(Results expressed in percent of the amount consumed) 


iVriid 


1 

. d 

i 

5 



‘Omitt 


Weeks 

Ratio of 
hay to 
corn to 
linseed 
meal 

Organic 
matter 
in feces 

! 

Nitrogen , 
in feces , 
and urine , 

1 

Phosphorus 
in feees^ 

i-5 

1:1:0 

' 33.20 

81.82 

92.77 

8-13 

1:3:0 

27.89 

86.53 

95.81 

17-22 

1:5 K) 

24.24 1 

86.72 

84.92 

25-30 

1:4:1 

' 21.85 i 

89.97 

1 80.61 

34-37 

1:4:1 

! 22.75 

92.56 

! 80.82 

_l-37 


1 26.24 

87.40 

86.51 
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in the feces and urine, and the excretion of ph'osphorus in the fo(‘os 
and in the urine (for thirteen weeks only) were determined. 

5. In Period 1, on a ration consisting of clover hay and ground 
corn in equal parts, 33 percent of the organic matter was recovered in 
the manure ; in Period 2, on a ration consisting of 1 part clover hw 
and 3 parts ground corn, 28 percent was recovei'ed ; in Period 3, whoji 
the ration consisted of 1 part clover hay and 5 parts ground cor)i. 24 
percent was recovered ; in Periods 4 and 5, when the ration consisted 
of 1 part clover hay, 4 parts ground ^orn, and 1 part linseed meal. 
22 percent and 23 percent, respectively, were recovered ; during tlic 
entire experiment of thirty-seven weeks, 26 percent was recovered, 

6. The amount of feed consumed had no influence upon the 
])crcentage of organic matter excreted, except in Period 1, and possibly 
in Period 2. 

7. Slightly more organic matter was recovered in the manure 
than would have been recovered in a system of farming in which the 
corn is sold and the clover plowed under. 

8. In Period 1, 82 percent of the nitrogen consumed was ex- 
creted, 69 percent of it being in the feces and 31 percent in the urine; 
in Period 2, 87 percent was excreted, 59 percent in the feces and 41 
])oreent in the urine ; in Period 3, 87 percent was excreted, 56 pere'ciit 
in the fcccs and 44 percent in the urine; in Period 4, 90 percent wa.s 
('xereted, 36 percent in the feces and 64 percent in the urine; in 
Period 5, 93 percent was excreted, 35 percent in the fcccs and (ii 
percent in the urine; during the entire experiment of thirty-seven 
weeks, 87 percent was excreted, 50 percent in the feces and 50 peremt 
in the urine. 

9. The amount of feed consumed had no influence upon the 
percentage of nitrogen excreted. 

10. When linseed meal was introduced into the ration, the nitm- 
gen balance of the soil was more than maintained, 160 percent as uiiit h 
nitrogen being excreted as was contained in the farm-grown feeds. 

11. The nitrogen recovered in the manure averaged 326 pcirent 
of that which would have been recovered in a system of farming 
rvhich the corn is sold and the clover plowed under. In Period 1, 
proportion was 131 percent; in Period 2, 260 percent; in Period 
391 percent; in Period 4, 702 percent; in Period 5, 680 percent. 

12. In Period 1, 93 percent of the phosphorus consumed 
excreted; in Period 2, 96 percent; in Period 3, 85 percent; in Peri'*' 

4, 81 percent ; in Period 5, 81 percent ; and during the entire exprn- 
ment, 87 percent. Practically all of the excreted phosphorus avus in t c 
feces, except in the ease of one steer. ^ 

13. The amount of feed consumed had no influence rpmu ^ 
percentage of phosphorus excreted. 

14. When linseed meal was introduced into the ration, the p 
phorus balance of the soil was more than maintained, 141 pcrccn 
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irmcli phosphorus being excreted as was contained in the farm*grown 

15. The phosphorus recovered in the manure averaged 521 pcr- 
,-e]tt of that which would have been recovered in a system of farming 
in ;vhieh the corn is sold and the clover plowed under. In Period 1, 
the proportion was 225 percent; in Period 2, 550 percent; in Period 

irU percent; in Period 4, 1,244 percent; and in Period 5, 1,067 

|iercoiit. ' ^ 

1 6. Assuming that nitrogen costs 15 cents per pound, phosphorus 
10 ccFits, and potassium 6 cents, if purchased in commercial fertilizers, 
tiu‘ \alues of these elements excreted per head per week were as fol- 
lows: . 


Period 

Maintenance 

lot 

One-third- 
feed lot 

Two-thirds- 
feed lot 

Full-feed 

lot 

1 

$0.20 

$0.29 

$0.38 

$0.45 

2 . 

0.15 

0.24 

0.33 

0.41 

3 

0.12 

0.21 

0.28 

0.29 

4 

0.20 

0.30 

0.40 

0,47 

0 

0.29 

0.40 

0.46 

0.56 

Total 

$0.18 

$0.28 

$0.37 

$0.40 


17. The value of the manure varied directly with the amount 
of iVed consumed. It also varied witii the character of the ration, 

greater the larger the proportion of clover hay in the ration, 
gi'eatest when linseed oil meal was introduced into the ration. 

18, At the values assumed for fertilizing elements, no incon- 
sitleiablc part of the cost of the feed was returned in the manure. 
Ill Period 1, the commercial value of the manure was 36 percent of the 
(■‘•St of the feed; in Period 2, 27 percent; in Period 3, 24 percent; in 
Period 4, 32 percent ; in Period 5, 29 percent ; and in the entire experi- 
iiiriit. 119 percent. 


CONCLUSIONS 


C By feeding two-year-old steers on clover hay and corn, and 
eouserving the resulting manure, it is possible to return to 
soil one-fourth to one-third of the organic matter of the ration and 
dii’t o-iourths to four-fifths of the nitrogen and phosphorous of the 
^’iitioii. 


“• It is possible to maintain, or even to increase, the nitrogen 
phosphorus content of the soil by adding to the ration a nitrog- 
su])pleinent such as linseed or cottonseed meal. 

'J- ^^hen a three-year roUtion is practiced (e. g., com, oats, and 
^ approximately two-thirds as much organic matter can be re- 
feeding two-year-old cattle and returning the 
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manure to the soil as can be returned in a system of farming in which 
the corn is sold and the clover plowed under. In a four- or fivc-vear 
rotation, com appearing twice (e. g., corn, corn, oats, and clover- or 
corn, corn, oats, clover, and wheat), as much organic matter can bo 
returned by feeding the corn and clover as by selling the corn and 
plowing under the clover, 

4. In the three-year rotation above mentioned, slightly more 
nitrogen can be returned by feeding the corn and clover than by soli, 
ing the corn and plowing under the clover. In the four- and five-year 
rotations, about twice as much nitrogen can be returned. 

5. In the three-year rotation, approximately twice as much phos- 
phorus can be returned by feeding the corn and clover as by selliiij^ 
the corn and plowing under the clover. In the four- and five-year isola- 
tions, four or five times as much can be returned. 
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